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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Fox, Gary M. 

<ii) TITLE OF INVENTION: EPH-Like Receptor Protein Tyrosi 
Kinases 

(iii) NUMBER OF SEQUENCES: 28 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Amgen Patent Ope rat ions /RBW 

(B) STREET: 1840 Dehavilland Drive 
<C) CITY: Thousand Oaks 

(D) STATE: California 

(E) COUNTRY: USA 

(F) ZIP: 91320 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patent In Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY/ AGENT INFORMATION: 
(A) NAME: Winter, Robert B. 
(C) REFERENCE / DOCKET NUMBER: A-287 



(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Trp Thr Ala Pro Glu Ala He 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
Val Cys Lys Val Ser Asp Phe Gly 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Val Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Tyr Leu Gin Asp Asp 

10 15 
Thr Ser Asp Pro Thr Tyr Thr Ser Ser Leu Gly Gly Lys lie Pro Val 



Arg Trp Thr Ala Pro Glu Ala lie 
35 40 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 38 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Val Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Val Leu Glu Asp Asp 
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Pro Glu Ala Ala Tyr Thr Thr Arg Gly Gly Lys lie Pro lie Arg Trp 

Thr Ala Pro Glu Ala lie 
35 

(2) INFORMATION FOR SEQ ID NO: 5; 



U> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Val Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Phe Leu Glu Asp Asp 
5 10 15 

Thr Ser Asp Pro Thr Tyr Thr Ser Ala Leu Gly Gly Lys lie Pro lie 
*° 25 



30 



Arg Trp Thr Ala Pro Glu Ala He 
35 4 0 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 amino acids 
<B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Val Cys Lys Val Ser Asp Phe Gly Met Ser Arg Val Leu Glu Asp Asp 

1 5 10 .15 

Pro Glu Ala Ala Tyr Thr Thr Arg Gly Gly Lys lie Pro lie Arg Trp 
20 25 30 



Thr Ala Pro Glu Ala He 
35 
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(2) INFORMATION FOR SEQ ID NO:7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Val Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Val lie Glu Asp Asp 

5 10 15 

Pro Glu Ala Val Tyr Thr Thr Thr Gly Gly Lys He Pro Val Arg Trp 

Thr Ala Pro Glu Ala He 
35 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
tD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Val Cys Lys Val Ser Asp Phe Gly Leu Ala Arg Leu lie Glu Asp Asn 

Glu Tyr Thr Ala Arg Gin Gly Ala Lys Phe Pro He Lys Trp Thr Ala 
20 25 30 

Pro Glu Ala He 
35 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amin acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Val Cys Lys Val Ser Asp Phe Gly Leu Ala Arg Asp He Met Arg Asp 
1 5 10 15 

Ser Asn Tyr He Ser Lys Gly Ser Thr Phe Leu Pro Leu Lys Trp Thr 
20 25 30 

Ala Pro Glu Ala He 
35 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2962 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND ED NESS : single 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..2913 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 



CTG CTC GCC GCC GTG GAA GAA ACG CTA ATG GAC TCC ACT ACA GCG ACT 
Leu Leu Ala Ala Val Glu Glu Thr Leu Met Asp Ser Thr Thr Ala Thr 
1 5 10 15 

GCT GAG CTG GGC TGG ATG GTG CAT CCT CCA TCA GGG TGG GAA GAG GTG 
Ala Glu Leu Gly Trp Met Val His Pro Pro Ser Gly Trp Glu Glu Val 
20 25 30 

AGT GGC TAC GAT GAG AAC ATG AAC ACG ATC CGC ACG TAC CAG GTG TGC 
Ser Gly Tyr Asp Glu Asn Met Asn Thr He Arg Thr Tyr Gin Val Cys 
35 "40 45 

AAC GTG TTT GAG TCA AGC CAG AAC AAC TGG CTA CGG ACC AAG TTT ATC 
Asn Val Phe Glu Ser Ser Gin Asn Asn Trp Leu Arg Thr Lys Phe He 
50 55 60 

CGG CGC CGT GGG GCC CAC CGC ATC CAC GTG GAG ATG AAG TTT TCG GTG 
Arg Arg Arg Gly Ala His Arg He His Val Glu Met Lys Phe Ser Val 
65 70 75 80 

CGT GAC TGC AGC AGC ATC CCC AGC GTG CCT GGC TCC TGC AAG GAG ACC 
Arg Asp Cys Ser Ser He Pro Ser Val Pro Gly Ser Cys Lys Glu Thr 
85 90 95 

TTC AAC CTC TAT TAC TAT GAG GCT GAC TTT GAC TCG GCC ACC AAG ACC 
Phe Asn Leu Tyr Tyr Tyr Glu Ala Asp Phe Asp Ser Ala Thr Lys Thr 
100 105 110 
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TTC CCC AAC TGG ATG GAG AAT CCA TGG GTG AAG GTG GAT ACC ATT GCA 
Phe Pro Asn Trp Met Glu Asn Pro Trp Val Lys Val Asp Thr He Ala 
115 120 125 



384 



GCC GAC GAG AGC TTC TCC CAG GTG GAC CTG GGT GGC CGC GTC ATG AAA 
Ala Asp Glu Ser Phe Ser Gin Val Asp Leu Gly Gly Arg Val Met Lys 
130 135 140 



432 



ATC AAC ACC GAG GTG CGG AGC TTC GGA CCT GTG TCC CGC AGC GGC TTC 
He Asn Thr Glu Val Arg Ser Phe Gly Pro Val Ser Arg Ser Gly Phe 
145 150 155 160 



480 



£3: 
Us 

t 2- 



m 

6 

m 

— 



TAC CTG GCC TTC CAG GAC TAT GGC GGC TGC ATG TCC CTC ATC GCC GTG 528 
Tyr Leu Ala Phe Gin Asp Tyr Gly Gly Cys Met Ser Leu lie Ala Val 
165 170 175 

CGT GTC TTC TAC CGC AAG TGC CCC CGC ATC ATC CAG AAT GGC GCC ATC 576 
Arg Val Phe Tyr Arg Lys Cys Pro Arg He lie Gin Asn Gly Ala He 
180 185 190 

TTC CAG GAA ACC CTG TCG GGG GCT GAG AGC ACA TCG CTG GTG GCT GCC 624 
Phe Gin Glu Thr Leu Ser Gly Ala Glu Ser Thr Ser Leu Val Ala Ala 
195 200 205 

CGG GGC AGC TGC ATC GCC AAT GCG GAA GAG GTG GAT GTA CCC ATC AAG 672 
Arg Gly Ser Cys He Ala Asn Ala Glu Glu Val Asp Val Pro He Lys 
210 215 220 

CTC TAC TGT AAC GGG GAC GGC GAG TGG CTG GTG CCC ATC GGG CGC TGC 720 
Leu Tyr Cys Asn Gly Asp Gly Glu Trp Leu Val Pro He Gly Arg Cys 
225 230 235 240 



ATG TGC AAA GCA GGC TTC GAG GCC GTT GAG AAT GGC ACC GTC TGC CGA 
Met Cys Lys Ala Gly Phe Glu Ala Val Glu Asn Gly Thr Val Cys Arg 
245 250 255 



768 



GGT TGT CCA TCT GGG ACT TTC AAG GCC AAC CAA GGG GAT GAG GCC TGT 
Gly Cys Pro Ser Gly Thr Phe Lys Ala Asn Gin Gly Asp Glu Ala Cys 
260 265 270 



816 



ACC CAC TGT CCC ATC AAC AGC CGG ACC ACT TCT GAA GGG GCC ACC AAC 
Thr His Cys Pro He Asn Ser Arg Thr Thr Ser Glu Gly Ala Thr Asn 
275 280 285 



864 



TGT GTC TGC CGC AAT GGC TAC TAC AGA GCA GAC CTG GAC CCC CTG GAC 
Cys Val Cys Arg Asn Gly Tyr Tyr Arg Ala Asp Leu Asp Pro Leu Asp 
290 295 300 



912 



ATG CCC TGC ACA ACC ATC CCC TCC GCG CCC CAG GCT GTG ATT TCC AGT 
Met Pro Cys Thr Thr He Pro Ser Ala Pro Gin Ala Val He Ser Ser 
305 310 315 320 



960 



GTC AAT GAG ACC TCC CTC ATG CTG GAG TGG ACC CCT CCC CGC GAC TCC 
Val Asn Glu Thr Ser Leu Met Leu Glu Trp Thr Pro Pro Arg Asp Ser 
325 330 335 



1008 
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GGA GGC CGA GAG GAC CTC GTC TAC AAC ATC ATC TGC AAG AGC TGT GGC 
Gly Gly Arg Glu Asp Leu Val Tyr Asn He He Cys Lys Ser Cys Gly 
340 345 350 

TCG GGC CGG GGT GCC TGC ACC CGC TGC GGG GAC AAT GTA CAG TAC GCA 
Ser Gly Arg Gly Ala Cys Thr Arg Cys Gly Asp Asn Val Gin Tyr Ala 
355 360 365 

CCA CGC CAG CTA GGC CTG ACC GAG CCA CGC ATT TAC ATC AGT GAC CTG 
Pro Arg Gin Leu Gly Leu Thr Glu Pro Arg He Tyr He Ser Asp Leu 
370 375 380 

CTG GCC CAC ACC CAG TAC ACC TTC GAG ATC CAG GCT GTG AAC GGC GTT 
Leu Ala His Thr Gin Tyr Thr Phe Glu He Gin Ala Val Asn Gly Val 
385 390 . 395 400 

ACT GAC CAG AGC CCC TTC TCG CCT CAG TTC GCC TCT GTG AAC ATC ACC 
Thr Asp Gin Ser Pro Phe Ser Pro Gin Phe Ala Ser Val Asn He Thr 
405 410 415 

ACC AAC CAG GCA GCT CCA TCG GCA GTG TCC ATC ATG CAT CAG GTG AGC 
Thr Asn Gin Ala Ala Pro Ser Ala Val Ser He Met His Gin Val Ser 
420 425 430 

CGC ACC GTG GAC AGC ATT ACC CTG TCG TGG TCC CAG CCG GAC CAG CCC 
Arg Thr Val Asp Ser He Thr Leu Ser Trp Ser Gin Pro Asp Gin Pro 
435 440 445 

AAT GGC GTG ATC CTG GAC TAT GAG CTG CAG TAC TAT GAG AAG GAG CTC 
Asn Gly Val He Leu Asp Tyr Glu Leu Gin Tyr Tyr Glu Lys Glu Leu 
450 455 460 

AGT GAG TAC AAC GCC ACA GCC ATA AAA AGC CCC ACC AAC ACG GTC ACG 
Ser Glu Tyr Asn Ala Thr Ala He Lys Ser Pro Thr Asn Thr Val Thr 
465 470 475 480 

GGC CTC AAA GCC GGC GCC ATC TAT GTC TTC CAG GTG CGG GCA CGC ACT 
Gly Leu Lys Ala Gly Ala He Tyr Val Phe Gin Val Arg Ala Arg Thr 
485 490 495 

GTG GCA GGC TAC GGG CGC TAC AGC GGC AAG ATG TAC TTC CAG ACC ATG 
Val Ala Gly Tyr Gly Arg Tyr Ser Gly Lys Met Tyr Phe Gin Thr Met 
500 505 510 

ACA GAA GCC GAG TAC CAG ACA AGC ATC CAG GAG AAG TTG CCA CTC ATC 
Thr Glu Ala Glu Tyr Gin Thr Ser He Gin Glu Lys Leu Pro Leu He 
515 520 525 

ATC GGC TCC TCG GCC GCT GGC CTG GTC TTC CTC ATT GCT GTG GTT GTC 
He Gly Ser Ser Ala Ala Gly Leu Val Ph Leu He Ala Val Val Val 
530 535 540 

ATC GCC ATC GTG TGT AAC AGA CGG GGG TTT GAG CGT GCT GAC TCG GAG 
He Ala He Val Cys Asn Arg Arg Gly Phe Glu Arg Ala Asp Ser Glu 
545 550 555 560 
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w 

t a.- 



t=-3- 



a: 



TAC ACG GAC AAG CTG CAA CAC TAC ACC ACT GGC CAC ATA ACC CCA GGC 
Tyr Thr Asp Lys Leu Gin His Tyr Thr Ser Gly His Ue £ Pro" §g 
565 5 70 5?5 



ATG AAG ATC TAC ATC GAT CCT TTC ACC TAC GAG GAC CCC AAC GAG GCA 
Met Lys lie Tyr lie Asp Pro Phe Thr Tyr Glu Asp Pro a7h S! £a 



585 



590 



GTG CGG GAG TTT GCC AAG GAA ATT GAC ATC TCC TGT GTC AAA ATT GAr 
Val Arg Glu Phe Ala Lys Glu lie Asp He Ser Cys vll £ gJu 
3« 600 



620 



625 630 635 



640 



GGC TCC CTG GAC TCC TTT CTC CGG CAA AAC GAT GGG CAG TTC ACA GTC 
Gly Ser Leu Asp Ser Phe Leu'Arg Gin Asn Asp Gly Gin "e JS vll 

695 7Q0 

ATC CAG CTG GTG GGC ATG CTT CGG GGC ATC GCA OCT GGC ATG AAG TAC 
lie Gin Leu Val Gly Met Leu Arg Gly lie Ala Ala Gly Set £s Tyr 
05 710 715 720 

CTG GCA GAC ATG AAC TAT GTT CAC CGT GAC CTG OCT GCC CGC AAC ATC 
Leu Ala Asp Met Asn Tyr Val His Arg Asp Leu Ala Ala Arg Asn lie 
725 730 735 

CTC GTC AAC AGC AAC CTG GTC TGC AAG GTG TCG GAC TTT GGG CTC TCA 
Leu Val Asn Ser Asn Leu Val Cy, Lys Val Ser Asp Phe Gly Leu Ser 
740 745 750 

CGC TTT CTA GAG GAC GAT ACC TCA GAC CCC ACC TAC ACC ACT GCC CTG 
Arg Phe Leu Glu Asp Asp Thr Ser Asp Pro Thr Tyr Thr Ser Ala Leu 
755 760 765 

GGC GGA AAG TTC CCC ATC CGC TGG ACA GCC CCG GAA GCC ATC CAG TAC 
Gly Gly Lys Phe Pro lie Arg Trp Thr Ala Pro Glu Ala lie Gin Tyr 
770 775 780 



1728 



1776 



1824 



605 

» SI? ^ GGG GAG TTT GGC GAG GTC TGC AGT GGC CAC CTG 1872 

it 610 7 GlY JS PhS ° ly G1U Val Cy ? Ser G1 * "is Su 



AAG CTG CCA GGC AAG AGA GAG ATC TTT GTG GCC ATC AAG ACG CTC wr 
M, Lys Leu Pro Gly Lys Arg Glu He Phe Val Ala Ue £s £ £u J£ 1920 



N TCG GGC TAC ACG GAG AAG CAG CGC CGG GAC TTC CTG AGC GAA GCC TCC io» 

Ser Gly Tyr Thr Glu Lys Gin Arg Arg Asp Phe Leu sTr £u" Sa £ 

A J£ S rf 11° f° CAT CCC GTC ATC CAC «G GAG GGT GTC 

fL , Ue Met Gly Gin Phe Asp His Pro Asn Val lie His Leu Glu Gly Val 

Ik 660 665 670 

^ f* 6 AGC ACA CCT GTG ATG ATC ATC AC C GAG TTC ATG GAG AAT 
Val Thr Lys Ser Thr Pro Val Met lie lie Thr Glu Phe Met Glu £n 

675 680 685 



2016 



2064 



2112 



2160 



2208 



2256 



2304 



2352 



A-287 



- 45 - 



CGG AAG TTC ACC TCG GCC AGT GAT GTG Trzr 

£ „. P,e Ihr s« jj. Ser £ 51? 5 S Tyr £ S S S " M 

795 800 

S5 2 51? 2 s 2 5 S 5 5 2 2 5 2 2 2 - 



625 



830 



ATG GAC TGC CCG AGC GCC CTG CAC CAA CTC ATG CTG GAC TGT TGG CAG 
j Met Aap Cys Pro Ser Ala Leu His Gin Leu Met Leu Asp 2ys £J £n 



Asp Arg Asn „ i3 Ar g p Ly3 Pn ; S S ^ - - « "A 



a ! f* 6 ATG A ? C CGC ^ CCC AAC AGC CTC AAA GCC ATG GCG CCC CTC 

Asp Lys Met lie Arg Asn Pro A 8 n Ser Leu Lys Ala Met Ma Pro 2u 

87 5 880 



2544 



h< 22S22SSf22S«~«?5««»e» 

Mi 



2640 



ler Ser 55 ° CG ° TG CTG GAC CGC ACG A »<= CCC GAC TAC 2688 

If Ser Ser Gly lie Asn Leu Pro Leu Leu Asp Arg Thr lie Pro Asp Tyr 

id. 885 890 89 5 * 



ACC AGC TTT AAC ACG GTG GAC GAG TGG CTG GAG GCC ATC AAG ATG GGC 
Thr Ser Phe. Asn Thr Val Asp Glu Tjp Leu Glu Al5 £ Lys Met Gly 

CAG TAC AAG GAG AGC TTC GCC AAT GCC GGC TTC ACC TCC TTT GAC GTC 
Gin Tyr Lys Glu Ser Phe Ala Asn Ala Gly Phe Thr Ser Phi £p £5 

GTG TCT CAG ATG ATG ATG GAG GAC ATT CTC CGG GTT GGG GTC ACT TTG 
val ser Gin Met Met Met Glu Asp He Leu Arg Val Gly Val £ "u 

935 94Q 

K 25 2J 2! A ? C CTG AAC AGT ATC CAG GTG ATG CGG GCG 

Ala Gly His Gin Lys Lys lie Leu Asn Ser He Gin Val Met Arg Ala 

950 960 

22 S j£S 2S tr 2" I" GTG GAG ° TT TGACA "CAC CTGCCTCGGC 2930 
t>j.n Met Asn Gin lie Gin Ser Val Glu Val 

965 970 
TCACCTCTTC CTCCAAGCCC CGCCCCCTCT GC 

2962 



2736 



2784 



2832 



2880 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 970 amino acids 

(B) TYPE: amino acid 
(CO TOPOLOGY: linear 
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(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Leu Leu Ala Ala Val Glu Glu Thr Leu Met Asp Ser Thr Thr Ala Thr 
1 5 io 15 

Ala Glu Leu Gly Trp Met Val His Pro Pro Ser Gly Trp Glu Glu Val 
20 25 30 

Ser Gly Tyr Asp Glu Asn Met Asn Thr He Arg Thr Tyr Gin Val Cys 
35 40 45 

Asn Val Phe Glu Ser Ser Gin Asn Asn Trp Leu Arg Thr Lys Phe He 
50 55 60 

Arg Arg Arg Gly Ala His Arg He His Val Glu Met Lys Phe Ser Val 
65 70 75 80 

Arg Asp Cys Ser Ser He Pro Ser Val Pro Gly Ser Cys Lys Glu Thr 
85 90 95 

Phe Asn Leu Tyr Tyr Tyr Glu Ala Asp Phe Asp Ser Ala Thr Lys Thr 
100 105 no 

Phe Pro Asn Trp Met Glu Asn Pro Trp Val Lys Val Asp Thr He Ala 
US 120 125 

Ala Asp Glu Ser Phe Ser Gin Val Asp Leu Gly Gly Arg Val Met Lys 
130 135 140 

lie Asn Thr Glu Val Arg Ser Phe Gly Pro Val Ser Arg Ser Gly Phe 
145 150 155 160 

Tyr Leu Ala Phe Gin Asp Tyr Gly Gly Cys Met Ser Leu He Ala Val 
165 170 175 

Arg Val Phe Tyr Arg Lys Cys Pro Arg He He Gin Asn Gly Ala He 
180 185 190 

Phe Gin Glu Thr Leu Ser Gly Ala Glu Ser Thr Ser Leu Val Ala Ala 
195 200 205 

Arg Gly Ser Cys He Ala Asn Ala Glu Glu Val Asp Val Pro He Lys 
210 215 220 

Leu Tyr Cys Asn Gly Asp Gly Glu Trp Leu Val Pro He Gly Arg Cys 
225 230 235 240 

Met Cys Lys Ala Gly Phe Glu Ala Val Glu Asn Gly Thr Val Cys Aro 
245 250 255 

Gly Cys Pro Ser Gly Thr Phe Lys Ala Asn Gin Gly Asp Glu Ala Cys 
260 265 270 

Thr His Cys Pro lie Asn Ser Arg Thr Thr Ser Glu Gly Ala Thr Asn 
275 280 285 
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E 

Hi; 



Cys Val Cys Arg Asn Gly Tyr Tyr Arg Ala Asp Leu Asp Pro Leu 
su 295 300 

Met Pro Cys Thr Thr lie Pro Ser Ala Pro Gin Ala Val He Ser Ser 



315 3 2 o 
Val Asn Glu Thr Ser Leu Met Leu Glu Trp Thr Pro Pro Arg Asp Ser 



330 335 
Gly Gly Arg Glu Asp Leu Val Tyr Asn lie He Cys Lys Ser Cys Gly 



345 350 
Ser Gly Arg Gly Ala Cys Thr Arg Cys Gly Asp Asn Val Gin Tyr Ala 



360 



365 



Pro Arg Gin Leu Gly Leu Thr Glu Pro Arg lie Tyr lie Ser Asp Leu 



375 



380 



Leu Ala His Thr Gin Tyr Thr Phe Glu lie Gin Ala Val Asn Gly Val 

5 390 395 * 40Q 

Thr Asp Gin Ser Pro Phe Ser Pro Gin Phe Ala Ser Val Asn He Thr 

405 410 415 

Thr Asn Gin Ala Ala Pro Ser Ala Val Ser He Met His Gin Val Ser 

420 425 430 

Arg Thr Val Asp Ser He Thr Leu Ser Trp Ser Gin Pro Asp Gin Pro 



440 



445 



Asn Gly Val He Leu Asp Tyr Glu Leu Gin Tyr Tyr Glu Lys Glu Leu 



455 460 
Ser Glu Tyr Asn Ala Thr Ala He Lys Ser Pro Thr Asn Thr Val Thr 



470 



475 



480 



Gly Leu Lys Ala Gly Ala He Tyr Val Phe Gin Val Arg Ala Arg Thr 
485 4 9 o 495 

Val Ala Gly Tyr Gly Arg Tyr Ser Gly Lys Met Tyr Phe Gin Thr Met 
500 505 510 

Thr Glu Ala Glu Tyr Gin Thr Ser He Gin Glu Lys Leu Pro Leu He 
515 520 525 

He Gly Ser Ser Ala Ala Gly Leu Val Phe Leu lie Ala Val Val Val 

3J0 535 540 

lie Ala He Val Cys Asn Arg Arg Gly Phe Glu Arg Ala Asp Ser Glu 



550 



555 



560 



Tyr Thr Asp Lys Leu Gin His Tyr Thr Ser Gly His He Thr Pro Gly 
565 570 575 

Met Lys He Tyr lie Asp Pro Phe Thr Tyr Glu Asp Pro Asn Glu Ala 
580 5 8 5 590 
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Val Arg Glu Phe Ala Lys Glu He Asp He Ser Cys Val Lys He Glu 
595 600 605 

Gin Val He Gly Ala Gly Glu Phe Gly Glu Val Cys Ser Gly His Leu 
610 615 620 

Lys Leu Pro Gly Lys Arg Glu He Phe Val Ala He Lys Thr Leu Lys 
625 630 635 640 

Ser Gly Tyr Thr Glu Lys Gin Arg Arg Asp Phe Leu Ser Glu Ala Ser 
645 650 655 

He Met Gly Gin Phe Asp His Pro Asn Val He His Leu Glu Gly Val 
660 665 670 

Val Thr Lys Ser Thr Pro Val Met He He Thr Glu Phe Met Glu Asn 
675 680 685 

Gly Ser Leu Asp Ser Phe Leu Arg Gin Asn Asp Gly Gin Phe Thr Val 
690 695 700 

He Gin Leu Val Gly Met Leu Arg Gly He Ala Ala Gly Met Lys Tyr 
7 05 710 715 720 

Leu Ala Asp Met Asn Tyr Val His Arg Asp Leu Ala Ala Arg Asn He 
725 730 735 

Leu Val Asn Ser Asn Leu Val Cys Lys Val Ser Asp Phe Gly Leu Ser 
740 745 750 

Arg Phe Leu Glu Asp Asp Thr Ser Asp Pro Thr Tyr Thr Ser Ala Leu 
755 760 765 

Gly Gly Lys Phe Pro He Arg Trp Thr Ala Pro Glu Ala He Gin Tyr 
770 775 780 

Arg Lys Phe Thr Ser Ala Ser Asp Val Trp Ser Tyr Gly He Val Met 
785 790 795 800 

Trp Glu Val Met Ser Tyr Gly Glu Arg Pro Tyr Trp Asp Met Thr Asn 
805 810 815 

Gin Asp Val He Asn Ala He Glu Gin Asp Tyr Arg Leu Pro Pro Pro 
820 825 830 

Met Asp Cys Pro Ser Ala Leu His Gin Leu Met Leu Asp Cys Trp Gin 
835 840 845 

Lys Asp Arg Asn His Arg Pro Lys Phe Gly Gin He Val Asn Thr Leu 
850 855 860 



Asp Lys Met He Arg Asn Pro Asn Ser Leu Lys Ala Met Ala Pro Leu 
865 870 875 880 

Ser Ser Gly He Asn Leu Pro Leu Leu Asp Arg Thr He Pro Asp Tyr 
885 890 895 
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Thr Ser Phe Asn Thr Val Asp Glu Trp Leu Glu Ala He Lys Met Gly 



910 



Gin Tyr Lys Glu Ser Phe Ala Asn Ala Gly Phe Thr Ser Phe Asp 

»15 920 r 



925 



Val 



Val Ser Gin Met Met Met Glu Asp He Leu Arg Val Gly Val Thr Leu 



935 



940 



Ala Gly His Gin Lys Lys lie Leu Asn Ser lie Gin Val Met Arg Ala 



950 

Gin Met Asn Gin He Gin Ser Val Glu Val 
965 970 



955 



960 



(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3162 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..2976 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

CCA GCG TCC CTG GCC GGC TGC TAC TCT GCA CCT CGA CGG OCT CCC CTC 
Pro Ala Ser Leu Ala Gly Cys Tyr Ser Ala Pro Arg Arg Ala Pro Su 
1 5 10 15 

J™ ih G * TT CTC CT ° TGC GCC CTC CGG ACC CTC CTG GCC AGC 

Trp Thr Cys Leu Leu Leu Cys Ala Ala Leu Arg Thr Leu Leu Ala Ser 

20 25 30 

CCC AGC AAC GAA GTG AAT TTA TTG GAT TCA CGC ACT GTC ATG GGG GAC 
Pro Ser Asn Glu Val Asn Leu Leu Asp Ser Arg Thr Val Met Gly A« 
35 .40 45 

rl G J?* 1°° A P ° CT T " CCA AAA AAT GGG TGG GAA GAG ATT GGT GAA 
I*u Gly Trp He Ala Phe Pro Lys Asn Gly trp Glu Glu He Gly Glu 
50 55 60 

S? I AT ** T TAT CCT ATC CAC ACA TAC CAA GTA TGC AAA GTG 

Val Asp Glu Asn Tyr Ala Pro He His Thr Tyr Gin Val Cys Lys Val 

65 7 <> 75 80 

i 7 ? ^ AAT CAG ** T ^ TGG CTT TTG A CC AGT TGG ATC TCC AAT 
Met Glu Gin Asn Gin Asn Asn Trp Leu Leu Thr S r Trp He Ser Asn 
85 90 95 
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GAA GGT GCT TCC AGA ATC TTC ATA GAA CTC AAA TTT ACC CTG CGT ran 
Glu Gly Ala Ser Arg He Phe lie Glu Leu Lys til i£ £u Arg A^p 
u !05 no 

TGC AAC AGC CTT CCT GGA GGA CTG GGG ACC TGT AAG GAA ACC TTT AAT 
Cys Asn Ser Leu Pro Gly Gly Leu Gly Thr Cys Lys oli JS HI ^ 
115 120 12 s 

ATG TAT TAC TTT GAG TCA GAT GAT CAG AAT GGG AGA AAC ATC AAC* r»A 
Met Tyr Tyr Phe Glu Ser Asp Asp Gin Asn Ty irj ifn ill JJs Glu 
iJU 135 140 

AAC CAA TAC ATC AAA ATT GAT ACC ATT GCT GCC GAT GAA AGC TTT ACA 
Asn Gin Tyr He Lys lie Asp Thr lie Ala Ala Asp Glu Ser Phe J£ 
45 150 155 160 

Si HI f" ^ ^ C CGT GTT ATG *** CTG *** ACA GAG GTC AGA 

Glu Leu Asp Leu Gly Asp Arg Val Met Lys Leu Asn Thr Glu Val Arg 

165 170 175 * 

GAT GTA GGA CCT CTA AGC AAA AAG GGA TTT TAT CTT GCT TTT CAA GAT 
Asp Val Gly Pro Leu Ser Lys Lys Gly Phe Tyr Leu Tla III £J ™ 
180 185 190 

GTT GGT GCT TGC ATT GCT CTG GTT TCT GTG CGT GTA TAC TAT AAA AAA 
Val Gly Ala Cys lie Ala Leu Val Ser Val Arg Val Tyr Tyr Lys Lys 
195 200 205 

TGC CCT TCT GTG GTA CGA CAC TTG GCT GTC TTC CCT GAC ACC ATC ACT 
Cys Pro Ser- Val Val Arg His Leu Ala Val Phe Pro 2p i£ Zle £ 

215 220 

GGA GCT GAT TCT TCC CAA TTG CTC GAA GTG TCG GGC TCC TGT GTC AAC 
Gly Ala Asp Ser Ser Gin Leu Leu Glu Val Ser Gly Ser Cyl vll ™ 
" 230 235 240 

21 III ?? if f T GAA CCT CCC *** ATG CAC TGC AGC GCC GAA GGG 
Hxs Ser Val Thr Asp Glu Pro Pro Lys Met His Cys Ser Ala Glu Gly 

245 250 255 

GAG TGG CTG GTG CCC ATC GGG AAA TGC ATG TGC AAG GCA GGA TAT GAA 
Glu Trp Leu Val Pro He Gly Lys Cys Met Cys Lys Ala Gly Tyr Glu 
260 265 270 

GAG AAA AAT GGC ACC TGT CAA GTG TGC AGA CCT GGG TTC TTC AAA GCC 
Glu Lys Asn Gly Thr Cys Gin Val Cys Arg Pro Gly Phe Phe Lys Ala 
275 280 285 

S III ?S tI° AGC TGC GGC AAA TGT CCA CCT CAC AGT TAT ACC 

?f° HXS Ile Gln Ser G1 * L y» Cys Pro Pro His Ser Tyr Thr 
290 295 300 

CAT GAG GAA GCT TCA ACC TCT TGT GTC TGT GAA AAG GAT TAT TTC AGG 
His Glu Glu Ala Ser Thr Ser Cys Val Cys Glu Lys Asp Tyr Phe Arg 
305 310 315 320 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 
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AGA GAG TCT GAT CCA CCC ACA ATG GCA TGC ACA AGA CCC CCC TCT GCT 
Ara Glu Ser Asp Pro Pro Thr Met Ala Cys Thr Arg Pro Pro Ser Ala 
325 330 335 

CCT CGG AAT GCC ATC TCA AAT GTT AAT GAA ACT AGT GTC TTT CTG GAA 
Pro Arg Asn Ala He Ser Asn Val Asn Glu Thr Ser Val Phe Leu Glu 
340 345 350 

TGG ATT CCG CCT GCT GAC ACT GGT GGA AGG AAA GAC GTG TCA TAT TAT 
Trp He Pro Pro Ala Asp Thr Gly Gly Arg Lys Asp Val Ser Tyr Tyr 

355 360 365 

ATT GCA TGC AAG AAG TGC AAC TCC CAT GCA GGT GTG TGT GAG GAG TGT 
He Ala Cys Lys Lys Cys Asn Ser His Ala Gly Val Cys Glu Glu Cys 
370 375 380 

GGC GGT CAT GTC AGG TAC CTT CCC CGG CAA AGC GGC CTG AAA AAC ACC 
Gly Gly His Val Arg Tyr Leu Pro Arg Gin Ser Gly Leu Lys Asn Thr 
385 390 395 400 

TCT GTC ATG ATG GTG GAT CTA CTC GCT CAC ACA AAC TAT ACC TTT GAG 
Ser Val Met Met Val Asp Leu Leu Ala His Thr Asn Tyr Thr Phe Glu 
405 410 415 

ATT GAG GCA GTG AAT GGA GTG TCC GAC TTG AGC CCA GGA GCC CGG CAG 
He Glu Ala Val Asn Gly Val Ser Asp Leu Ser Pro Gly Ala Arg Gin 
420 425 430 

TAT GTG TCT GTA AAT GTA ACC ACA AAT CAA GCA GCT CCA TCT CCA GTC 
Tyr Val Ser Val Asn Val Thr Thr Asn Gin Ala Ala Pro Ser Pro Val 
435 440 445 

ACC AAT GTG AAA AAA GGG AAA ATT GCA AAA AAC AGC ATC TCT TTG TCT 
Thr Asn Val Lys Lys Gly Lys He Ala Lys Asn Ser He Ser Leu Ser 
450 455 460 

TGG CAA GAA CCA GAT CGT CCC AAT GGA ATC ATC CTA GAG TAT GAA ATC 
Trp Gin Glu Pro Asp Arg Pro Asn Gly He lie Leu Glu Tyr Glu He 
465 470 475 480 

AAG CAT TTT GAA AAG GAC CAA GAG ACC AGC TAC ACG ATT ATC AAA TCT 
Lys His Phe Glu Lys Asp Gin Glu Thr Ser Tyr Thr He He Lys Ser 
485 490 495 

AAA GAG ACA ACT ATT ACT GCA GAG GGC TTG AAA CCA GCT TCA GTT TAT 
Lys Glu Thr Thr He Thr Ala Glu Gly Leu Lys Pro Ala Ser Val Tyr 
500 505 510 

GTC TTC CAA ATT CGA GCA CGT ACA GCA GCA GGC TAT GGT GTC TTC AGT 
Val Phe Gin He Arg Ala Arg Thr Ala Ala Gly Tyr Gly Val Phe Ser 
515 520 525 

CGA AGA TTT GAG TTT GAA ACC ACC CCA GTG TTT GCA GCA TCC AGC GAT 
Arg Arg Phe Glu Phe Glu Thr Thr Pro Val Ph Ala Ala Ser Ser Asp 
530 535 540 
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CAA AGC CAG ATT CCT GTA ATT OCT GTG TCT GTG ACA GTA GGA GTC ATT 
Gin Ser Gin lie Pro Val He Ala Val Ser Val Thr Val fly vll 111 

550 555 560 

TTG TTG GCA GTG GTT ATC GGC GTC CTC CTC AGT GGA AGG CGG TGT GGC 
Leu Leu Ala Val Val He Gly Val Leu Leu Ser Gly Art ZJ Jys 
565 570 575 

TAC AGC AAA GCA AAA CAA GAT CCA GAA GAG GAA AAG ATG CAT TTT CAT 
Tyr Ser Lys Ala Lys Gin Asp Pro Glu Glu Glu Lys Met its Phe 2s 
580 585 590 



Jh. l M ^ f T CCC *** GTC CAC GAA TTT GCC AAG GAG ATA 

Thr Tyr Glu Asp Pro Asn Gin Ala Val His Glu Phe Ala Lys Glu ui 
S£, ftlw 615 $20 

t*£ ^ o GT A T° ACC MT GAG AGA GTT ATT GGA GCA GGT GAA TTT 

Glu Ala Ser Cys lie Thr lie Glu Arg Val He Gly Ala Gly Glu Phe 

625 630 635 640 



hi CCT GTG GCT ATC AAA ACC CTT AAA GTA GGC TAT ACT GAA AAG CAA CGC 

Pro Val Ala lie Lys Thr Leu Lys Val Gly Tyr Thr GlJ L^ GlJ Ar^ 
660 665 670 * 

AGA GAT TTC CTA GGT GAA GCA AGT ATC ATG GGA CAG TTT GAT CAT CCT 
Arg Asp Phe Leu Gly Glu Ala Ser He Met Gly Gin Phe Asp His Pro 
675 680 685 

AAC ATC ATC CAT TTA GAA GGT GTG GTG ACC AAA AGT AAA CCA GTG ATG 

^ ° 1U ° ly Val Val Thr L * a Ser *"> Val Met 
690 695 700 

ATC GTG ACA GAG TAT ATG GAG AAT GGC TCT TTA GAT ACA TTT TTG AAG 
lie Val Thr Glu Tyr Met Glu Asn Gly Ser Leu Asp Thr Phe Leu Lys 
05 710 715 720 

AAA AAC GAT GGG CAG TTC ACT GTG ATT CAG CTT GTT GGC ATG CTG AGA 
Lys Asn Asp Gly Gin Phe Thr Val lie Gin Leu Val Gly Met Leu Arg 
725 730 735 

GGT ATC TCT GCA GGA ATG AAG TAC CTT TCT GAC ATG GGC TAT GTG CAT 
Gly lie Ser Ala Gly Met Lys Tyr Leu Ser Asp Met Gly Tyr Val His 
740 745 750 

AGA GAT CTT GCT GCC AGA AAC ATC TTA ATC AAC AGT AAC CTT GTG TGC 
Arg Asp Leu Ala Ala Arg Asn He Leu He Asn Ser Asn Leu Val Cvs 
755 760 765 



1680 



1728 



1776 



AAT GGG CAC ATT AAA CTG CCA GGA GTA AGA ACT TAC ATT GAT CCA CAT 
U Asn Gly His He Lys Leu Pro Gly Val Arg Thr Tyr lie 2p Pro" Ss 

?f 3 600 605 



1872 



1920 



LSii 2?* GAA f™ J. GT AGT C( 5T TTG AAA CTA CCA GGA AAA AGA GAA TTA 1968 

fi: Gly Glu Val <* 8 <*y A *S Leu Lys Leu Pro Gly Lys Arg Glu £1 

J 650 655 



2016 



2064 



2112 



2160 



2208 



2256 



2304 
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!£i SI? If! ™ HI ™* 5" ! CC ?* GTA CTG GAA GAT GAT CCC GAG 2352 

Glu 
780 



r rr 7 I ; AV *<- uia GAA GAT GAT CCC GAG 

Lys val Ser Asp Phe Gly Leu Ser Arg Val Leu Glu Asp Asp Pro Glu 
no 775 



2400 



GCA GCC TAC ACC ACA AGG GGA GGA AAA ATT CCA ATC AGA TGG ACT GCC 
Ala Ala Tyr Thr Thr Arg Gly Gly Lys He Pro lie Arg Trp Thr Ala 
785 790 795 800 

CCA GAA GCA ATA GCT TTC CGA AAG TTT ACT TCT GCC AGT GAT GTC TGG 2448 
Pro Glu Ala lie Ala Phe Arg Lys Phe Thr Ser Ala Ser Asp Val Tro 
8 °5 810 815 

AGT TAT GGA ATA GTA ATG TGG GAA GTT GTG TCT TAT GGA GAG AGA CCC 2496 
Ser Tyr Gly lie Val Met Trp Glu Val Val Ser Tyr Gly Glu Arg Pro 
820 825 830 

TAC TGG GAG ATG ACC AAT CAA GAT GTG ATT AAA GCG GTA GAG GAA GGC 2544 
Tyr Trp Glu Met Thr Asn Gin Asp Val lie Lys Ala Val Glu Glu Gly 
835 840 845 

TAT CGT CTG CCA AGC CCC ATG GAT TGT CCT GCT GCT CTC TAT GAG TTA 2592 
Tyr Arg Leu Pro Ser Pro Met Asp Cys Pro Ala Ala Leu Tyr Gin Leu 
850 855 860 

ATG CTG GAT TGC TGG CAG AAA GAG CGA AAT AGC AGG CCC AAG TTT GAT 2640 
Met Leu Asp Cys Trp Gin Lys Glu Arg Asn Ser Arg Pro Lys Phe Asp 
865 87 0 875 880 



GAA ATA GTC AAC ATG TTG GAC AAG CTG ATA CGT AAC CCA AGT AGT CTG 2688 
Glu He Val Asn Met Leu Asp Lys Leu He Arg Asn Pro Ser Ser Leu 
88 5 890 895 

AAG ACG CTG GTT AAT GCA TCC TGC AGA GTA TCT AAT TTA TTG GCA GAA 2736 
Lys Thr Leu Val Asn Ala Ser Cys Arg Val Ser Asn Leu Leu Ala Glu 
900 905 910 

CAT AGC CCA CTA GGA TCT GGG GCC TAC AGA TCA GTA GGT GAA TGG CTA 2784 
His Ser Pro Leu Gly Ser Gly Ala Tyr Arg Ser Val Gly Glu Trp Leu 
915 920 925 

GAG GCA ATC AAG ATG GGC CGG TAT ACA GAG ATT TTC ATG GAA AAT GGA 2832 
Glu Ala lie Lys Met Gly Arg Tyr Thr Glu He Phe Met Glu Asn Gly 
930 935 94Q 

TAC AGT TCA ATG GAC GCT GTG GCT CAG GTG ACC TTG GAG GAT TTG AGA 2880 
Tyr Ser Ser Met Asp Ala Val Ala Gin Val Thr Leu Glu Asp Leu Arg 
945 *50 955 960 

CGG CTT GGA GTG ACT CTT GTC GGT CAC CAG AAG AAG ATC ATG AAC AGC 2928 
Arg Leu Gly Val Thr Leu Val Gly His Gin Lys Lys He Met Asn Ser 
965 970 975 

CTT CAA GAA ATG AAG GTG CAG CTG GTA AAC GGA ATG GTG CCA TTG TAACTTCATG 
2983 

Leu Gin Glu Met Lys Val Gin Leu Val Asn Gly Met Val Pro Leu 
980 985 990 

TAAATGTCGC TTCTTCAAGT GAATGATTCT GCACTTTGTA AACAGCACTG AGATTTATTT 3043 
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TAACAAAAAA AGGGGGAAAA GGGAAAACAG TGATTTCTAA ACCTTAGAAA ACATTTGCCT 
CAGCCACAGA ATTTGTAATC ATGGTTTTAC TGAAGTATCC AGTTCTTAGT CCTTAGTCT 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 991 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Pro Ala Ser Leu Ala Gly Cys Tyr Ser Ala Pro Arg Arg Ala Pro Leu 
15 10 15 

Trp Thr Cys Leu Leu Leu Cys Ala Ala Leu Arg Thr Leu Leu Ala Ser 
20 25 30 

Pro Ser Asn Glu Val Asn Leu Leu Asp Ser Arg Thr Val Met Gly Asp 
35 40 45 

Leu Gly Trp lie Ala Phe Pro Lys Asn Gly Trp Glu Glu He Gly Glu 
50 55 60 

Val Asp Glu Asn Tyr Ala Pro He His Thr Tyr Gin Val Cys Lys Val 
65 70 75 80 

Met Glu Gin Asn Gin Asn Asn Trp Leu Leu Thr Ser Trp He Ser Asn 
85 90 95 

Glu Gly Ala Ser Arg He Phe He Glu Leu Lys Phe Thr Leu Arg Asp 
100 105 HO 

Cys Asn Ser Leu Pro Gly Gly Leu Gly Thr Cys Lys Glu Thr Phe Asn 
115 120 125 

Met Tyr Tyr Phe Glu Ser Asp Asp Gin Asn Gly Arg Asn He Lys Glu 
130 135 140 

Asn Gin Tyr He Lys He Asp Thr He Ala Ala Asp Glu Ser Phe Thr 
145 150 155 . 160 

Glu Leu Asp Leu Gly Asp Arg Val Met Lys Leu Asn Thr Glu Val Arg 
165 170 175 

Asp Val Gly Pro Leu Ser Lys Lys Gly Phe Tyr Leu Ala Phe Gin Asp 
180 185 190 

Val Gly Ala Cys II Ala Leu Val Ser Val Arg Val Tyr Tyr Lys Lys- 
195 200 205 

Cys Pro S r Val Val Arg His Leu Ala Val Phe Pro Asp Thr He Thr 

210 215 220 
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Gly Ala Asp Ser Ser Gin Leu Leu Glu Val Ser Gly Ser Cys Val Asn 
225 230 235 240 

His Ser Val Thr Asp Glu Pro Pro Lys Met His Cys Ser Ala Glu Gly 
245 250 255 

Glu Trp Leu Val Pro He Gly Lys Cys Met Cys Lys Ala Gly Tyr Glu 
260 265 270 

Glu Lys Asn Gly Thr Cys Gin Val Cys Arg Pro Gly Phe Phe Lys Ala 
275 280 285 

Ser Pro His He Gin Ser Cys Gly Lys Cys Pro Pro His Ser Tyr Thr 
290 295 300 

His Glu Glu Ala Ser Thr Ser Cys Val Cys Glu Lys Asp Tyr Phe Arg 
305 310 315 320 

Arg Glu Ser Asp Pro Pro Thr Met Ala Cys Thr Arg Pro Pro Ser Ala 
325 330 335 

Pro Arg Asn Ala He Ser Asn Val Asn Glu Thr Ser Val Phe Leu Glu 
340 345 350 

Trp He Pro Pro Ala Asp Thr Gly Gly Arg Lys Asp Val Ser Tyr Tyr 
355 360 365 

He Ala Cys Lys Lys Cys Asn Ser His Ala Gly Val Cys Glu Glu Cys 
370 . 375 380 

Gly Gly His Val Arg Tyr Leu Pro Arg Gin Ser Gly Leu Lys Asn Thr 
385 390 395 400 

Ser Val Met Met Val Asp Leu Leu Ala His Thr Asn Tyr Thr Phe Glu 
405 410 415 

He Glu Ala Val Asn Gly Val Ser Asp Leu Ser Pro Gly Ala Arg Gin 
420 425 430 

Tyr Val Ser Val Asn Val Thr Thr Asn Gin Ala Ala Pro Ser Pro Val 
435 440 445 

Thr Asn Val Lys Lys Gly Lys He Ala Lys Asn Ser He Ser Leu Ser 
450 455 460 

Trp Gin Glu Pro Asp Arg Pro Asn Gly He He Leu Glu Tyr Glu He 
465 470 475 480 

Lys His Phe Glu Lys Asp Gin Glu Thr Ser Tyr Thr He He Lys Ser 
485 490 495 

Lys Glu Thr Thr He Thr Ala Glu Gly Leu Lys Pro Ala Ser Val Tyr 
500 505 510 

Val Phe Gin He Arg Ala Arg Thr Ala Ala Gly Tyr Gly Val Phe Ser 
515 520 525 
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Arg Arg Phe Glu Phe Glu Thr Thr Pro Val Phe Ala Ala Ser Ser Asd 
530 535 540 

Gin Ser Gin He Pro Val He Ala Val Ser Val Thr Val Gly Val He 
545 550 555 5 60 

Leu Leu Ala Val Val He Gly Val Leu Leu Ser Gly Arg Arg Cys Gly 
565 570 575 

Tyr Ser Lys Ala Lys Gin Asp Pro Glu Glu Glu Lys Met His Phe His 
580 585 590 

Asn Gly His He Lys Leu Pro Gly Val Arg Thr Tyr He Asp Pro His 
595 600 605 

Thr Tyr Glu Asp Pro Asn Gin Ala Val His Glu Phe Ala Lys Glu He 
610 615 620 

Glu Ala Ser Cys He Thr He Glu Arg Val He Gly Ala Gly Glu Phe 
625 630 635 640 

Gly Glu Val Cys Ser Gly Arg Leu Lys Leu Pro Gly Lys Arg Glu Leu 
645 650 655 

Pro Val Ala He Lys Thr Leu Lys Val Gly Tyr Thr Glu Lys Gin Arg 
660 665 670 

Arg Asp Phe Leu Gly Glu Ala Ser He Met Gly Gin Phe Asp His Pro 
675 680 685 

Asn He He His Leu Glu Gly Val Val Thr Lys Ser Lys Pro Val Met 
690 695 700 

He Val Thr Glu Tyr Met Glu Asn Gly Ser Leu Asp Thr Phe Leu Lys 
7 °5 710 715 720 

Lys Asn Asp Gly Gin Phe Thr Val He Gin Leu Val Gly Met Leu Arg 
725 730 735 

Gly He Ser Ala Gly Met Lys Tyr Leu Ser Asp Met Gly Tyr Val His 
740 745 750 

Arg Asp Leu Ala Ala Arg Asn He Leu He Asn Ser Asn Leu Val Cys 
755 760 765 

Lys Val Ser Asp Phe Gly Leu Ser Arg Val Leu Glu Asp Asp Pro Glu 
770 775 780 

Ala Ala Tyr Thr Thr Arg Gly Gly Lys He Pro He Arg Trp Thr Ala 
785 790 795 800 

Pro Glu Ala He Ala Phe Arg Lys Phe Thr Ser Ala Ser Asp Val Trp 
805 810 815 

Ser Tyr Gly He Val Met Trp Glu Val Val Ser Tyr Gly Glu Arg Pro 
820 825 830 
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Tyr Trp Glu Met Thr Asn Gin Asp Val He Lys Ala Val Glu Glu Gly 



840 



845 



Tyr Arg Leu Pro Ser Pro Met Asp Cys Pro Ala Ala Leu Tyr Gin Leu 



855 



860 



Met Leu Asp Cys Trp Gin Lys Glu Arg Asn Ser Arg Pro Lys Phe Asp 



870 



875 



880 



Glu He Val Asn Met Leu Asp Lys Leu lie Arg Asn Pro Ser Ser Leu 
885 890 895 

Lys Thr Leu Val Asn Ala Ser Cys Arg Val Ser Asn Leu Leu Ala Glu 
900 905 910 

His Ser Pro Leu Gly Ser Gly Ala Tyr Arg Ser Val Gly Glu Trp Leu 
915 920 925 

G1U 930 ^ ^ G1U 116 Phe Met G1U Asn Gly 



935 



940 



Tyr Ser Ser Met Asp Ala Val Ala Gin Val Thr Leu Glu Asp Leu Arg 



950 



955 



960 



Arg Leu Gly Val Thr Leu Val Gly His Gin Lys Lys lie Met Asn Ser 
965 970 975 

Leu Gin Glu Met Lys Val Gin Leu Val Asn Gly Met Val Pro Leu 
980 985 990 



(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3116 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 34.. 2994 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

AAGCGGCAGG AGCAGCGTTG GCACCGGCGA ACC ATG GCT GGG ATT TTC TAT TTC 

M t Ala Gly He Phe Tyr Phe 

1 5 

GCC CTA TTT TCG TGT CTC TTC GGG ATT TGC GAC GCT GTC ACA GGT TCC 
Ala Leu Phe Ser Cys Leu Phe Gly He Cys Asp Ala Val Thr Gly Ser 
10 15 20 
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a. 



it 

"4- 

£1= 

IE 

£3 

c* 

fi 



AGG GTA TAC CCC GCG AAT GAA GTT ACC TTA TTG GAT TCC AGA TCT GTT 150 
Arg Val Tyr Pro Ala Asn Glu Val Thr Leu Leu Asp Ser Arg Ser Val 
25 30 35 

CAG GGA GAA CTT GGG TGG ATA GCA AGC CCT CTG GAA GGA GGG TGG GAG 198 
Gin Gly Glu Leu Gly Trp He Ala Ser Pro Leu Glu Gly Gly Trp Glu 
40 45 50 55 

GAA GTG AGT ATC ATG GAT GAA AAA AAT ACA CCA ATC CGA ACC TAC CAA 246 
Glu Val Ser He Met Asp Glu Lys Asn Thr Pro He Arg Thr Tyr Gin 
60 65 70 

GTG TGC AAT GTG ATG GAA CCC AGC CAG AAT AAC TGG CTA CGA ACT GAT 294 
Val Cys Asn Val Met Glu Pro Ser Gin Asn Asn Trp Leu Arg Thr Aso 
75 80 85 

TGG ATC ACC CGA GAA GGG GCT CAG AGG GTG TAT ATT GAG ATT AAA TTC 342 
Trp He Thr Arg Glu Gly Ala Gin Arg Val Tyr He Glu He Lys Phe 
90 95 100 

ACC TTG AGG GAC TGC AAT AGT CTT CCG GGC GTC ATG GGG ACT TGC AAG 390 
Thr Leu Arg Asp Cys Asn Ser Leu Pro Gly Val Met Gly Thr Cys Lys 
105 HO us 

GAG ACG TTT AAC CTG TAC TAC TAT GAA TCA GAC AAC GAC AAA GAG CGT 438 
Glu Thr Phe Asn Leu Tyr Tyr Tyr Glu Ser Asp Asn Asp Lys Glu Arg 
120 125 130 135 

TTC ATC AGA GAG AAC CAG TTT GTC AAA ATT GAC ACC ATT GCT GCT GAT 486 
Phe He Arg Glu Asn Gin Phe Val Lys He Asp Thr He Ala Ala Asp 
140 145 150 

GAG AGC TTC ACC CAA GTG GAC ATT GGT GAC AGA ATC ATG AAG CTG AAC 534 
Glu Ser Phe Thr Gin Val Asp He Gly Asp Arg He Met Lys Leu Asn 
155 160 165 

ACC GAG ATC CGG GAT GTA GGG CCA TTA AGC AAA AAG GGG TTT TAC CTG 582 
Thr Glu lie Arg Asp Val Gly Pro Leu Ser Lys Lys Gly Phe Tyr Leu 
170 175 180 



GCT TTT CAG GAT GTG GGG GCC TGC ATC GCC CTG GTA TCA GTC CGT GTG 
Ala Phe Gin Asp Val Gly Ala Cys He Ala Leu Val Ser Val Arg Val 
185 190 195 



630 



TTC TAT AAA AAG TGT CCA CTC ACA GTC CGC AAT CTG GCC CAG TTT CCT 678 
Phe Tyr Lys Lys Cys Pro Leu Thr Val Arg Asn Leu Ala Gin Phe Pro 
200 205 210 215 

GAC ACC ATC ACA GGG GCT GAT ACG TCT TCC CTG GTG GAA GTT CGA GGC 726 
Asp Thr He Thr Gly Ala Asp Thr Ser Ser Leu Val Glu Val Arg Gly 
220 225 230 

TCC TGT GTC AAC AAC TCA GAA GAG AAA GAT GTG CCA AAA ATG TAC TGT 774 
Ser Cys Val Asn Asn Ser Glu Glu Lys Asp Val Pro Lys Met Tyr Cys 
235 240 245 
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GGG GCA GAT GGT GAA TGG CTG GTA CCC ATT GGC AAC TGC CTA TfiC »»r 
Gly Ala Asp Gly Glu Trp Leu Val Pro He Gly Asn 2i Ifs £n 



260 



^1 S?° u • T ~ ° GAG CGG AGC GAA TGC CAA GCT TGC AAA ATT GGA 

Ala Gly His Glu Glu Arg Ser Gly Glu Cys Gin Ala Cys Lys III fly 

275 

It Jvr Jia S f TC c CC ^ G GAT ACC TGT 000 *M T <* CCA CCC 
Tyr Tyr Lys Ala Leu Ser Thr Asp Ala Thr Cys Ala Lys Cys Pro Pro 

285 290 295 

CAC AGC TAC TCT GTC TGG GAA GGA GCC ACC TCG TGC ACC TGT GAC CGA 
CJ Hxs Ser Tyr Ser Val Trp Glu Gly Ala Thr Ser Cys Thr Cys Asp Arg* 

a 300 305 31 0 

[ J GGC TTT TTC AGA GCT GAC AAC GAT GCT GCC TCT ATG CCC TGC ACC err 

■« Gly Phe Phe Arg Ala Asp Asn Asp Ala Ala Ser K Pro J£ Jhr ArJ 

M| 315 320 325 

A «J «* HI J" «* CTG AAC TTG ATT TCA AAT GTC AAC GAG ACA TCT 

a r ° Pr ° !?f Ma Pro 16,1 Asn Leu «• Ser Asn Val Asn Glu Thr Ser 

JJW 335 340 



ATT TCC TAT AAT GTG GTA TGC AAG AAA TGT GGA GCT GGT GAC CCC AGC 
f lie Ser Tyr Asn Val Val Cys Lys Lys Cys Gly Ala Gly £p Pro sTr 

365 370 375 

AAG TGC CGA CCC TGT GGA AGT GGG GTC CAC TAC ACC CCA CAG CAG AAT 
Lys Cys Arg Pro Cys Gly Ser Gly Val His Tyr Thr Pro Gin Gin ™ 
380 385 390 

GGC TTG AAG ACC ACC AAA GTC TCC ATC ACT GAC CTC CTA GCT CAT ACC 
Gly Leu Lys Thr Thr Lys Val Ser lie Thr Asp Leu Leu Sa His Jhr 



395 400 



405 



AAT TAC ACC TTT GAA ATC TGG GCT GTG AAT GGA GTG TCC AAA TAT AAC 
Asn Tyr Thr Phe Glu lie Trp Ala Val Asn Gly Val Ser Lys Tyr £n 

410 415 — 



420 



CCT AAC CCA GAC CAA TCA GTT TCT GTC ACT GTG ACC ACC AAC CAA GCA 
Pro Asn Pro Asp Gin Ser Val Ser Val Thr Val Thr Thr Asn Gin Ala 
4 « 430 435 

GCA CCA TCA TCC ATT GCT TTG GTC CAG GCT AAA GAA GTC ACA AGA TAC 
Ala Pro Ser Ser He Ala Leu Val Gin Ala Lys Glu Val Thr Arg Tyr 
40 445 450 455 

AGT GTG GCA CTG GCT TGG CTG GAA CCA GAT CGG CCC AAT GGG GTA ATC 
Ser Val Ala Leu Ala Trp Leu Glu Pro Asp Arg Pro Asn Gly Val He 
4 $° 465 470 



822 



870 



918 



966 



1014 



1062 



tf ' S? 1*° P° S?* TGG AGT AGC CCT CAG ACA GGT GGC CGC CAG GAC 1110 

CK Val Asn Leu Glu Trp Ser Ser Pro Gin Asn Thr Gly Gly Arg SS £p ^ 

m <*" 350 355 



1158 



1206 



1254 



1302 



1350 



1398 



1446 
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I 

ii 

till 



CTG GAA TAT GAA GTC AAG TAT TAT GAG AAG GAT CAG AAT GAG CGA AGC 
Leu Glu Tyr Glu Val Lys Tyr Tyr Glu Lys Asp Gin Asn Glu Arg Ser 
475 480 4 85 

TAT CGT ATA GTT CGG ACA GCT GCC AGG AAC ACA GAT ATC AAA GGC CTG 
Tyr Arg He Val Arg Thr Ala Ala Arg Asn Thr Asp lie Lys Gly Leu 

495 500 



1494 



1542 



AAC CCT CTC ACT TCC TAT GTT TTC CAC GTG CGA GCC AGG ACA GCA GCT 1590 
Asn Pro Leu Thr Ser Tyr Val Phe His Val Arg Ala Arg Thr Ala Ala 
505 510 515 

GGC TAT GGA GAC TTC ACT GAG CCC TTG GAG GTT ACA ACC AAC ACA GTG 1638 
Gly Tyr Gly Asp Phe Ser Glu Pro Leu Glu Val Thr Thr Asn Thr Val 

Cl 520 525 530 535 

H 

CCT TCC CGG ATC ATT GGA GAT GGG GCT AAC TCC ACA GTC CTT CTG GTC 1686 
Pro Ser Arg He He Gly Asp Gly Ala Asn Ser Thr Val Leu Leu Val 
540 545 550 

TCT GTC TCG GGC AGT GTG GTG CTG GTG GTA ATT CTC ATT GCA GCT TTT 1734 
Uk Ser Val Ser Gly Ser Val Val Leu Val Val He Leu He Ala Ala Phe 

fc& 555 560 565 

GTC ATC AGC CGG AGA CGG AGT AAA TAC AGT AAA GCC AAA CAA GAA GCG 1782 
Val Ile Ser Arg Ser Lys Tyr Ser Lys Ala Lys Gin Glu Ala 

570 575 580 

GAT GAA GAG AAA CAT TTG AAT CAA GGT GTA AGA ACA TAT GTG GAC CCC 1830 
Asp Glu Glu Lys His Leu Asn Gin Gly Val Arg Thr Tyr Val Asp Pro 
585 590 595 

TTT ACG TAC GAA GAT CCC AAC CAA GCA GTG CGA GAG TTT GCC AAA GAA 1878 
Phe Thr Tyr Glu Asp Pro Asn Gin Ala Val Arg Glu Phe Ala Lys Glu 
600 605 610 615 

ATT GAC GCA TCC TGC ATT AAG ATT GAA AAA GTT ATA GGA GTT GGT GAA 1926 
He Asp Ala Ser Cys He Lys Ile Glu Lys Val Ile Gly Val Gly Glu 
«0 625 630 

TTT GGT GAG GTA TGC AGT GGG CGT CTC AAA GTG CCT GGC AAG AGA GAG 1974 
Phe Gly Glu Val Cys Ser Gly Arg Leu Lys Val Pro Gly Lys Arg Glu 
635 640 645 

ATC TGT GTG GCT ATC AAG ACT CTG AAA GCT GGT TAT ACA GAC AAA CAG 2022 
He Cys Val Ala Ile Lys Thr Leu Lys Ala Gly Tyr Thr Asp Lys Gin 
650 655 660 

AGG AGA GAC TTC CTG AGT GAG GCC AGC ATC ATG GGA CAG TTT GAC CAT 2070 
Arg Arg Asp Phe Leu Ser Glu Ala Ser Ile Met Gly Gin Phe Asp His 
665 670 675 

CCG AAC ATC ATT CAC TTG GAA GGC GTG GTC ACT AAA TGT AAA CCA GTA 2118 
Pro Asn Ile Ile His Leu Glu Gly Val Val Thr Lys Cys Lys Pr Val 
680 685 690 695 
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h3l- 



i3s 



ATG ATC ATA ACA GAG TAC ATG GAG AAT GGC TCC TTG GAT GCA TTC CTC 
Met lie lie Thr Glu Tyr Met Glu Asn Gly Ser Leu Asp S III 2u 
700 705 710 

AGG AAA AAT GAT GGC AGA.TTT ACA GTC ATT CAG CTG GTG GGC ATG CTT 
Arg Lys Asn Asp Gly Arg Phe Thr Val He Gin Leu Val Gly Met Leu 
715 720 725 

III ^° I CT 666 ATG *** ™ TTA TCT GAT ATG AGC TAT GTG 

Arg Gly lie Gly Ser Gly Met Lys Tyr Leu Ser Asp Met Ser Tyr Val 

CAT CGT GAT CTG GCC GCA CGG AAC ATC CTG GTG AAC AGC AAC TTG GTC 
His Arg Asp Leu Ala Ala Arg Asn lie Leu Val Asn Ser Asn Leu val 
/45 750 755 

TGC AAA GTG TCT GAT TTT GGC ATG TCC CGA GTG CTT GAG GAT GAT CCG 
Cys Lys val Ser Asp Phe Gly Met Ser Arg Val Leu Glu Asp AsJ Pro 
'•° 765 770 775 

GAA GCA GCT TAC ACC ACC AGG GGT GGC AAG ATT CCT ATC CGG TGG ACT 
Glu Ala Ala Tyr Thr Thr Arg Gly Gly Lys lie Pro lie Arg Tr£ Thr 
780 785 790 

S ?? A iT T ff C ! AT CGT *** TTC ACA TCA AGT GAT GTA 

Ala Pro Glu Ala lie Ala Tyr Arg Lys Phe Thr Ser Ala Ser Asp Val 

795 800 805 

TGG AGC TAT GGA ATC GTT ATG TGG GAA GTG ATG TCG TAC GGG GAG AGG 
Trp Ser Tyr Gly He Val Met Trp Glu Val Met Ser Tyr Gly Glu Arg 
810 815 820 

CCC TAT TGG GAT ATG TCC AAT CAA GAT GTG ATT AAA GCC ATT GAG GAA 
Pro Tyr Trp Asp Met Ser Asn Gin Asp Val lie Lys Ala lie Glu Glu 
825 830 835 

GGC TAT CGG TTA CCC CCT CCA ATG GAC TGC CCC ATT GCG CTC CAC CAG 
Gly Tyr Arg Leu Pro Pro Pro Met Asp Cys Pro lie Ala Leu His Gin 
840 84 5 850 855 

CTG ATG CTA GAC TGC TGG CAG AAG GAG AGG AGC GAC AGG CCT AAA TTT 
Leu Met Leu Asp Cys Trp Gin Lys Glu Arg Ser Asp Arg Pro Lys Phe 
86 <> 865 870 

GGG CAG ATT GTC AAC ATG TTG GAC AAA CTC ATC CGC AAC CCC AAC AGC 
Gly Gin He Val Asn Met Leu Asp Lys Leu He Arg Asn Pro Asn Ser 
875 880 885 

TTG AAG AGG ACA GGG ACG GAG AGC TCC AGA CCT AAC ACT GCC TTG TTG 
Leu Lys Arg Thr Gly Thr Glu Ser Ser Arg Pro Asn Thr Ala Leu Leu 
8 «0 895 900 

GAT CCA AGC TCC CCT GAA TTC TCT GCT GTG GTA TCA GTG GGC GAT TGG 
Asp Pro Ser Ser Pro Glu Phe Ser Ala Val Val Ser Val Gly Asp Trp 
905 910 915 



2166 



2214 



2262 



2310 



2358 



2406 



2454 



2502 



2550 



2598 



2646 



2694 



2742 



2790 
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TGAAATTAAA GAAATGAAAA AAAAA 
(2) INFORMATION FOR SEQ ID NO: 15: 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Met Ala Gly lie Phe Tyr Phe Ala Leu Phe Ser Cys Leu Phe Gly lie 

5 !° 15 

Cys A3 P Ala Val Thr Gly Ser Arg Val Tyr Pro Ala Asn Glu Val Thr 
20 " 30 

Leu Leu Asp Ser Arg Ser Val Gin Gly Glu Leu Gly Trp He Ala Ser 

40 45 

Pro Leu Glu Gly Gly Trp Glu Glu Val Ser lie Met Asp Glu Lys Asn 
u 55 go 

Thr Pro lie Arg Thr Tyr Gin Val Cys Asn Val Met Glu Pr Ser Gin 

70 75 so 

Asn Asn Trp Leu Arg Thr Asp Trp lie Thr Arg Glu Gly Ala Gin Arg 
85 9 0 95 

Val Tyr He Glu II Lys Phe Thr Leu Arg Asp Cys Asn Ser Leu Pro 
100 105 no 



2886 



CTC CAG GCC ATT AAA ATG GAC CGG TAT AAG GAT AAC ttp ^ „„ 

Lej 01. Ue ^ Tl * sp ir , Iyr ly « «£ ™ J« £ « « >.,. 

930 535 

s s s s a a s si? a a « - - - = 

= 2?5S52IS5S:2--a-S2:2! 

S| SI Pro SS TGAGCCAGTA CTGAATAAAC TCAAAACTCT TGAAATTAGT 3031 



2982 



3116 



t | TTACCTCATC CATGCACTTT AATTGAAGAA CTGCACTTTT TTTACTTCGT CTTCGCCCTC 3091 

m 

|1I <i> SEQUENCE CHARACTERISTICS: 

•2; (A > LENGTH: 986 amino acids 

(B) TYPE: amino acid 

0>) TOPOLOGY: linear 
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Gly 



Val Met Gly Thr Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Tyr Glu 



115 



120 



Ser Asp Asn Asp Ly3 Glu Arg Phe He Arg Glu Asn Gin Phe Val Lys 



130 



135 



lie Asp Thr lie Ala Ala Asp Glu Ser Phe Thr Gin Val Asp He Gly 

Asp Arg lie Met Lys Leu Asn Thr Glu lie Arg Asp Val Gly F.o Leu 

165 

Ser Lys Lys Gly Phe Tyr Leu Ala Phe Gin Asp Val Gly Ala Cys He 

180 185 



Ala Leu Val Ser 
195 



val Arg Val Phe Tyr Lys Lys Cys Pro Leu Thr Val 



200 



Arg Asn Leu Ala Gin Phe Pro Asp Thr lie Thr Gly Ala Asp Thr Ser 



210 



215 



Se 
225 



r Leu Val Glu Val Arg Gly Ser Cys Val Asn Asn Ser Glu Glu Lys 



230 



Asp val Pro Lys Met Tyr Cys Gly Ala Asp Gly Glu Trp Leu Val Pro 



245 



He Gly Asn 



Cys Leu Cys Asn Ala Gly His Glu Glu Arg Ser Gly Glu 



260 



265 



Cys Gin 



Ala Cys Lys He Gly Tyr Tyr Lys Ala Leu Ser Thr Asp Ala 



275 



280 



Thr Cys Ala Lys Cys Pro Pro His Ser Tyr Ser Val Trp Glu Gly Ala 



290 



295 



Thr Ser Cys Thr Cys Asp Arg Gly Phe Phe Arg Ala Asp Asn Asp Ala 

305 310 

Ala Ser Met Pro Cys Thr Arg Pro Pro Ser Ala Pro Leu Asn Leu lie 

325 330 
Ser Asn Val Asn Glu Thr Ser Val Asn Leu Glu Trp Ser Ser Pro Gin 



340 



345 



„„ Thr Gly Gly Ar, Gin «P XI. Ser Tyr «. v.l V.1 Cy S L„ L», 

355 360 
Cy, = ly Al, Gly Asp *r, S.r Ly. Cy, AT, Pr. Cy, Gly S.r Gly V.l 

370 375 
His Tyr Thr Pro Gin Gin Asn Gly Leu Lys Thr Thr Lys Val Ser lie 

385 390 

, lfl h4q Thr Asn Tyr Thr Phe Glu He Trp Ala Val 
Thr Asp Leu Leu Ala His Thr Asn iyr 415 



405 
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Asn Gly Val Ser Lys Tyr Asn Pro Asn Pro Asp Gin Ser Val Ser Val 
420 425 430 

Thr Val Thr Thr Asn Gin Ala Ala Pro Ser Ser lie Ala Leu Val Gin 
435 440 445 

Ala Lys Glu Val Thr Arg Tyr Ser Val Ala Leu Ala Trp Leu Glu Pro 
450 455 460 

Asp Arg Pro Asn Gly Val lie Leu Glu Tyr Glu Val Lys Tyr Tyr Glu 
465 470 475 480 

Lys Asp Gin Asn Glu Arg Ser Tyr Arg lie Val Arg Thr Ala Ala Arg 
485 490 495 

Asn Thr Asp lie Lys Gly Leu Asn Pro Leu Thr Ser Tyr Val Phe His 
500 505 510 

Val Arg Ala Arg Thr Ala Ala Gly Tyr Gly Asp Phe Ser Glu Pro Leu 
515 520 525 

Glu Val Thr Thr Asn Thr Val Pro Ser Arg He lie Gly Asp Gly Ala 
530 535 540 

Asn Ser Thr Val Leu Leu Val Ser Val Ser Gly Ser Val Val Leu Val 
545 550 555 560 

Val He Leu lie Ala Ala Phe Val He Ser Arg Arg Arg Ser Lys Tyr 
565 570 575 

Ser Lys Ala Lys Gin Glu Ala Asp Glu Glu Lys His Leu Asn Gin Gly 
580 585 590 

Val Arg Thr Tyr Val Asp Pro Phe Thr Tyr Glu Asp Pro Asn Gin Ala 
595 600 605 

Val Arg Glu Phe Ala Lys Glu He Asp Ala Ser Cys He Lys He Glu 
610 615 620 

Lys Val He Gly Val Gly Glu Phe Gly Glu Val Cys Ser Gly Arg Leu 
625 630 635 640 

Lys Val Pro Gly Lys Arg Glu He Cys Val Ala He Lys Thr Leu Lys 
645 650 655 

Ala Gly Tyr Thr Asp Lys Gin Arg Arg Asp Phe Leu Ser Glu Ala Ser 
660 665 670 

He Met Gly Gin Phe Asp His Pro Asn He He His Leu Glu Gly Val 
675 680 685 

Val Thr Lys Cys Lys Pro Val Met He He Thr Glu Tyr Met Glu Asn 
690 695 700 



Gly Ser Leu Asp Ala Phe Leu Arg Lys Asn Asp Gly Arg Phe Thr Val 
705 710 715 720 
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He Gin Leu Val Gly Met Leu Arg Gly He Gly Ser Gly Met Lys Tyr 
725 730 735 

Leu Ser Asp Met Ser Tyr Val His Arg Asp Leu Ala Ala Arg Asn He 
740 745 750 

Leu Val Asn Ser Asn Leu Val Cys Lys Val Ser Asp Phe Gly Met Ser 
755 760 765 

Arg Val Leu Glu Asp Asp Pro Glu Ala Ala Tyr Thr Thr Arg Gly Gly 
770 775 780 

Lys He Pro He Arg Trp Thr Ala Pro Glu Ala He Ala Tyr Arg Lys 
785 790 795 800 

Phe Thr Ser Ala Ser Asp Val Trp Ser Tyr Gly He Val Met Trp Glu 
805 810 815 

Val Met Ser Tyr Gly Glu Arg Pro Tyr Trp Asp Met Ser Asn Gin Asp 
820 825 830 

Val lie Lys Ala He Glu Glu Gly Tyr Arg Leu Pro Pro Pro Met Asp 
835 840 845 

Cys Pro He Ala Leu His Gin Leu Met Leu Asp Cys Trp Gin Lys Glu 
850 855 860 

Arg Ser Asp Arg Pro Lys Phe Gly Gin He Val Asn Met Leu Asp Lys 
865 870 875 880 

Leu He Arg Asn Pro Asn Ser Leu Lys Arg Thr Gly Thr Glu Ser Ser 
885 890 895 

Arg Pro Asn Thr Ala Leu Leu Asp Pro Ser Ser Pro Glu Phe Ser Ala 
900 505 910 

Val Val Ser Val Gly Asp Trp Leu Gin Ala He Lys Met Asp Arg Tyr 
915 920 925 

Lys Asp Asn Phe Thr Ala Ala Gly Tyr Thr Thr Leu Glu Ala Val Val 
930 935 940 

His Val Asn Gin Glu Asp Leu Ala Arg He Gly He Thr Ala He Thr 
945 950 955 960 

His Gin Asn Lys He Leu Ser Ser Val Gin Ala Met Arg Thr Gin Met 
965 970 975 

Gin Gin Met His Gly Arg Met Val Pro Val 
980 985 
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(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4529 base pairs 

(B) TYPE: nucleic acid 

(C) ST RAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(ix) FEATURE: 

(A) NAME/KEY: CDS 
£% (B) LOCATION: 186,. 3182 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

£fi " CGGTGCGAGC GAACAGGAGT GGGGGGGAAA TTAAAAAAAG CTAAACGTGG AGCAGCCGAT 60 

\M CGGGGACCGA GAAGGGGAAT CGATGCAAGG AGCACACTAA AACAAAAGCT ACTTCGGAAC 

AAACAGCATT TAAAAATCCA CGACTCAAGA TAACTGAAAC CTAAAATAAA ACCTGCTCAT 

^ GCACC ATG GTT TTT CAA ACT CGG TAC CCT TCA TGG ATT ATT TTA TGC 227 

Sfls Met Val phe Qin Thr Arg Tyr Pro Ser Trp He Ho Leu Cys 

m i 5 io 

TAC ATC TGG CTG CTC CGC TTT GCA CAC ACA GGG GAG GCG CAG GCT GCG 275 
yr He Trp Leu Leu Arg 
15 20 



Tyr lie Trp Leu Leu Arg Phe Ala His Thr Gly Glu Ala Gin Ala Ala 



AAG GAA GTA CTA CTG CTG GAT TCT AAA GCA CAA CAA ACA GAG TTG GAG 
Lys Glu Val Leu Leu Leu Asp Ser Lys Ala Gin Gin Thr Glu Leu Glu 
35 40 45 

TGG ATT TCC TCT CCA CCC AAT GGG TGG GAA GAA ATT AGT GOT TTG GAT 
Trp lie Ser Ser Pro Pro Asn Gly Trp Glu Glu lie Ser Gly Leu Asp 
50 55 60 

GAG AAC TAT ACC CCG ATA CGA ACA TAC CAG GTG TGC CAA GTC ATG GAG 
Glu Asn Tyr Thr Pro He Arg Thr Tyr Gin Val Cys Gin Val Met Glu 
65 70 75 

CCC AAC CAA AAC AAC TGG CTG CGG ACT AAC TGG ATT TCC AAA GGC AAT 
Pro Asn Gin Asn Asn Trp Leu Arg Thr Asn Trp He Ser Lys Gly Asn 
80 85 90 

GCA CAA AGG ATT TTT GTA GAA TTG AAA TTC ACC CTG AGG GAT TGT AAC 
Ala Gin Arg He Ph Val Glu Leu Lys Phe Thr Leu Arg Asp Cys Asn 
95 100 105 HO 

AGT CTT CCT GGA GTA CTG GGA ACT TGC AAG GAA ACA TTT AAT TTG TAC 
Ser Leu Pro Gly Val Leu Gly Thr Cys Lys Glu Thr Phe Asn Leu Tyr 

115 120 L " 



120 
180 



323 



371 



419 



467 



515 



563 



A-287 



- 68 - 



Life 



£1: 



m 



TGG AGT CCT CCT GCA GAC AAT GGG GGA AGA AAC GAT GTG ACC TAG AGA 
Trp Ser Pro Pro Ala Asp Asn Gly Gly Arg Asn Asp Val Thr Tyr S 
355 3 6 o 3 | 5 

ATA TTG TGT AAG CGG TGC ACT TGG GAG CAG GGC GAA TGT GTT CCC TGT 
lie Leu Cys Lys Arg Cys Ser Trp Glu Gin Gly Glu Cys Val Pro Cys 
370 375 380 

GGG AGT AAC ATT GGA TAC ATG CCC CAG CAG ACT GGA TTA GAG GAT AAC 
Gly Ser Asn lie Gly Tyr Met Pro Gin Gin Thr Gly Leu Glu Asp i£ 
385 390 3g5 



^ GTT GAA GCT GTA AAT GGA GTT TCT GAC TTA AGC CGA TCC CAG AGG CTC 

m J" G1U Ma Val Asn G1 V Val Ser Asp Leu Ser Arg Ser Gin J^S 

Hf, 420 4 25 430 



TTT GCT GCT GTC AGT ATC ACC ACT GGT CAA GCA GCT CCC TCG CAA GTG 
Phe Ala Ala Val Ser He Thr Thr Gly Gin Ala Ala Pro Ser Gin Val 



435 440 



445 



450 455 



460 



TGG CAG GAA CCA GAG CAT CCC AAT GGA GTC ATC ACA GAA TAT GAA ATC 
=3, Trp Gin Glu Pro Glu His Pro Asn Gly Val lie Thr Glu Tyr Glu lie 

465 470 



475 



■ 1283 



1331 



1379 



TAT GTC ACT GTC ATG GAC CTG CTA GCC CAC GCT AAT TAT ACT TTT GAA 1 All 

f Tyr Yji Thr Val Met Al. His Ala Asn lyl S III 

400 405 410 



1475 



1523 



AGC GGA GTA ATG AAG GAG AGA GTA CTG CAG CGG AGT GTC GAG CTT TCC 1571 
Ser Gly Val Met Lys Glu Arg Val Leu Gin Arg Ser Val Glu Leu Ser 



1619 



AAG TAT TAC GAG AAA GAT CAA AGG GAA CGG ACC TAC TCA ACA GTA AAA 
Lys Tyr Tyr Glu Lys Asp Gin Arg Glu Arg Thr Tyr Ser Thr Val Lys 
480 485 490 • 

ACC AAG TCT ACT TCA GCC TCC ATT AAT AAT CTG AAA CCA GGA ACA GTG 

Thr Lys Ser Thr Ser Ala Ser He Asn Asn Leu Lys Pro Gly Thr Val 
495 500 505 510 

TAT GTT TTC CAG ATT CGG GCT TTT ACT GCT GCT GGT TAT GGA AAT TAC 
Tyr Val Phe Gin lie Arg Ala Phe Thr Ala Ala Gly Tyr Gly Asn Tyr 
515 520 525 

AGT CCC AGA CTT GAT GTT GCT ACA CTA GAG GAA GCT ACA GGT AAA ATG 
Ser Pro Arg Leu Asp Val Ala Thr Leu Glu Glu Ala Thr Gly Lys Met 
530 535 540 

TTT GAA GCT ACA GCT GTC TCC AGT GAA CAG AAT CCT GTT ATT ATC ATT 1859 
Phe Glu Ala Thr Ala Val S r Ser Glu Gin Asn Pro Val He He H 
545 550 555 

GCT GTG GTT GCT GTA GCT GGG ACC ATC ATT TTG GTG TTC ATG GTC TTT 1907 
Ala Val Val Ala Val Ala Gly Thr He He Leu Val Phe Met Val Ph 
560 565 570 



1667 



1715 



1763 



1811 
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GGC TTC ATC ATT GGG AGA AGG CAC TGT GGT TAT AGC AAA GCT GAC CAA 
Gly Phe He He Gly Arg Arg His Cys Gly Tyr Ser Lys Ala Asp Gin 
575 580 585 590 

GAA GGC GAT GAA GAG CTT TAC TTT CAT TTT AAA TTT CCA GGC ACC AAA 
Glu Gly Asp Glu Glu Leu Tyr Phe His Phe Lys Phe Pro Gly Thr Lys 
595 600 605 

ACC TAC ATT GAC CCT GAA ACC TAT GAG GAC CCA AAT AGA GCT GTC CAT 
Thr Tyr He Asp Pro Glu Thr Tyr Glu Asp Pro Asn Arg Ala Val His 
610 615 620 

CAA TTC GCC AAG GAG CTA GAT GCC TCC TGT ATT AAA ATT GAG CGT GTG 
Gin Phe Ala Lys Glu Leu Asp Ala Ser Cys lie Lys He Glu Arg Val 
625 630 635 

ATT GGT GCA GGA GAA TTC GGT GAA GTC TGC AGT GGC CGT TTG AAA CTT 
He Gly Ala Gly Glu Phe Gly Glu Val Cys Ser Gly Arg Leu Lys Leu 
640 645 650 

CCA GGG AAA AGA GAT GTT GCA GTA GCC ATA AAA ACC CTG AAA GTT GGT 
Pro Gly Lys Arg Asp Val Ala Val Ala He Lys Thr Leu Lys Val Gly 
655 660 665 670 

TAC ACA GAA AAA CAA AGG AGA GAC TTT TTG TGT GAA GCA AGC ATC ATG 
Tyr Thr Glu Lys Gin Arg Arg Asp Phe Leu Cys Glu Ala Ser He Met 
675 680 685 

GGG CAG TTT GAC CAC CCA AAT GTT GTC CAT TTG GAA GGG GTT GTT ACA 
Gly Gin Phe Asp His Pro Asn Val Val His Leu Glu Gly Val Val Thr 
690 695 700 

AGA GGG AAA CCA GTC ATG ATA GTA ATA GAG TTC ATG GAA AAT GGA GCC 
Arg Gly Lys Pro Val Met He Val He Glu Phe Met Glu Asn Gly Ala 
705 710 715 

CTA GAT GCA TTT CTC AGG AAA CAT GAT GGG CAA TTT ACA GTC ATT CAG 
Leu Asp Ala Phe Leu Arg Lys His Asp Gly Gin Phe Thr Val He Gin 
720 725 730 

TTA GTA GGA ATG CTG AGA GGA ATT GCT GCT GGA ATG AGA TAT TTG GCT 
Leu Val Gly Met Leu Arg Gly He Ala Ala Gly Met Arg Tyr Leu Ala 
735 740 745 750 

GAT ATG GGA TAT GTT CAC AGG GAC CTT GCA GCT CGC AAT ATT CTT GTC 
Asp Met Gly Tyr Val His Arg Asp Leu Ala Ala Arg Asn He Leu Val 
755 760 765 

AAC AGC AAT CTC GTT TGT AAA GTG TCA GAT TTT GGC CTG TCC CGA GTT 
Asn Ser Asn Leu Val Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Val 
770 775 780 



ATA GAG GAT GAT CCA GAA GCT GTC TAT ACA ACT ACT GGT GGA AAA ATT 
He Glu Asp Asp Pro Glu Ala Val Tyr Thr Thr Thr Gly Gly Lys He 
785 790 795 
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CCA GTA AGG TGG ACA GCA CCC GAA GCC ATC CAG TAC CGG AAA TTC ACA 2627 
Pro Val Arg Trp Thr Ala Pro Glu Ala lie Gin Tyr Arg Lys Phe Thr 
800 805 810 

TCA GCC AGT GAT GTA TGG AGC TAT GGA ATA GTC ATG TGG GAA GTT ATG 2675 
Ser Ala Ser Asp Val Trp Ser Tyr Gly He Val Met Trp Glu Val Met 
815 820 825 830 

TCT TAT GGA GAA AGA CCT TAT TGG GAC ATG TCA AAT CAA GAT GTT ATA 2723 
Ser Tyr Gly Glu Arg Pro Tyr Trp A3p Met Ser Aan Gin Asp Val He 
835 840 845 

AAA GCA ATA GAA GAA GGT TAT CGT TTA CCA GCA CCC ATG GAC TGC CCA 2771 
Lys Ala He Glu Glu Gly Tyr Arg Leu Pro Ala Pro Met Asp Cys Pro 
850 855 860 

OCT GGC CTT CAC CAG CTA ATG TTG GAT TGT TGG CAA AAG GAG CGT GCT 2819 
Ala Gly Leu His Gin Leu Met Leu Asp Cys Trp Gin Lys Glu Arg Ala 
865 870 875 

GAA AGG CCA AAA TTT GAA CAG ATA GTT GGA ATT CTA GAC AAA ATG ATT 2867 
Glu Arg Pro Lys Phe Glu Gin He Val Gly He Leu Asp Lys Met He 
880 885 890 

CGA AAC CCA AAT AGT CTG AAA ACT CCC CTG GGA ACT TGT AGT AGG CCA 2915 
Arg Asn Pro Asn Ser Leu Lys Thr Pro Leu Gly Thr Cys Ser Arg Pro 
895 900 905 910 

ATA AGC CCT CTT CTG GAT CAA AAC ACT CCT GAT TTC ACT ACC TTT TGT 2963 
He Ser Prp Leu Leu Asp Gin Asn Thr Pro Asp Phe Thr Thr Phe Cys 
915 920 925 

TCA GTT GGA GAA TGG CTA CAA GCT ATT AAG ATG GAA AGA TAT AAA GAT 3011 
Ser Val Gly Glu Trp Leu Gin Ala He Lys Met Glu Arg Tyr Lys Asp 
930 935 940 

AAT TTC ACG GCA GCT GGC TAC AAT TCC CTT GAA TCA GTA GCC AGG ATG 3059 
Asn Phe Thr Ala Ala Gly Tyr Asn Ser Leu Glu Ser Val Ala Arg Met 
945 950 955 

ACT ATT GAG GAT GTG ATG AGT TTA GGG ATC ACA CTG GTT GGT CAT CAA 3107 
Thr He Glu Asp Val Met Ser Leu Gly He Thr Leu Val Gly His Gin 
960 965 970 

AAG AAA ATC ATG AGC AGC ATT CAG ACT ATG AGA GCA CAA ATG CTA CAT 3155 
Lys Lys He Met Ser Ser He Gin Thr Met Arg Ala Gin Met Leu His 
975 980 985 990 

TTA CAT GGA ACT GGC ATT CAA GTG TGATATGCAT TTCTCCCTTT TAAGGGAGAT 3209 
Leu His Gly Thr Gly II Gin Val 
995 

TACAGACTGC AAGAGAACAG TACTGGCCTT CAGTATATGC ATAGAATGCT GCTAGAAGAC 3269 
AAGTGATGTC CTGGGTCCTT CCAACAGTGA AGAGAAGATT TAAGAAGCAC CTATAGACTT 3329 



GAACTCCTAA GTGCCACCAG AATATATAAA AAGGGAATTT AGGATCCACC ATCGGTGGCC 
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AGGAAAATAG 


CAGTGACAAT 


AAACAAAGTA 


CTACCTGAAA 


AACATCCAAA 


CACCTTGAGC 


3449 


TCTCTAACCT 


CCTTTTTGTC 


TTATAGACTT 


TTTAAAATGT 


ACATAAAGAA 


TTTAAGAAAG 


3509 


AATATATTTG 


TCAAATAAAA 


TCATGATCTT 


ATTGTTAAAA 


TTAATGAAAT 


ATTTTCCTTA 


3569 


AATATGTGAT 


TTCAGACTAT 


TCCTTTTTAA 


AATCATTTGT 


GTTTATTCTT 


CATAAGGACT 


3629 


TTGTTTTAGA 


AAGCTGTTTA 


TAGCTTTGGA 


CCTTTTTAGT 


GTTAAATCTG 


TAACATTACT 


3689 


ACACTGGGTA 


CCTTTGAAAG 


AATCTCAAAT 


TTCAAAAGAA 


ATAGCATGAT 


7GAAGATACA 


3749 


TCTCTGTTAG 


AACATTGGTA 


TCCTTTTTGT 


GCCATTTTAT 


TCTGTTTAAT 


CAGTGCTGTT 


3809 


TTGATATTGT 


TTGCTAATTG 


GCAGGTAGTC 


AAGAAAATGC 


AAGTTGCCAA 


GAGCTCTGAT 


3869 


ATTTTTTAAA 


AAGAATTTTT 


TTGTAAAGAT 


CAGACAACAC 


ACTATCTTTT 


CAATGAAAAA 


3929 


AGCAATAATG 


ATCCATACAT 


ACTATAAGGC 


ACTTTTAACA 


GATTGTTTAT 


AGAGTGATTT 


3989 


TACTAGAAAG 


AATTTAATAA 


ACTCGAAGTT 


TAGGTTTATG 


AGTATATAAA 


CAAATGAGGC 


4049 




Munnlul lis 








CCAGTGTTAT 


A ^ A A 

4109 


CTAAAAATTA 


ATCTGAGCAC 


ATCAAGATTT 


TTTCATTCTC 


GTGACATTAG 


GAAATTTAGG 


4169 


ATAAATAGTT 


GACATATATT 


TTATATCCTC 


TTCTGTTGAA 


TGCAGTCCAA 


ACATGAAAGG 


4229 


AAATAATTGT 


TTTATATTAT 


AACTCTGAAG 


CATGATAAAG 


GGGCAGTTCA 


CAATTTTCAC 


4289 


CATTTAAACA 


CAAATTTGCT 


GCACAGAAT A 


TCACCATTGC 


AGTTCAAAAC 


AAAACAAAAC 


4349 


AAAAAGTCTT 


TTGTTTGTGA 


ACACTGATGC 


AAGAAACTTG 


TTAAATGAAA 


GGACTCTTTA 


4409 


CCCTAGAAGG 


AAGAGGTGAA 


GGATCTGGCT 


TGTTTTTAAA 


GCTTTATTTA 


TTAAACCATA 


4469 


TTATTTGATT 


ACTGTGTTAG 


AATTTCATAA 


GCAATAATTA 


AATGTGTCTT 


TATGGAATTC 


4529 



(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 998 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Met Val Phe Gin Thr Arg Tyr Pro Ser Trp lie lie Leu Cys Tyr II 
15 10 15 

Trp Leu Leu Arg Phe Ala His Thr Gly Glu Ala Gin Ala Ala Lys Glu 
20 25 30 
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Val Leu Leu Leu Asp Ser Lys Ala Gin Gin Thr Glu Leu Glu Trp lie 
35 40 45 

Ser Ser Pro Pro Asn Gly Trp Glu Glu lie Ser Gly Leu Asp Glu Asn 
50 55 60 

Tyr Thr Pro lie Arg Thr Tyr Gin Val Cys Gin Val Met Glu Pro Asn 
65 70 75 80 

Gin Asn Asn Trp Leu Arg Thr Asn Trp lie Ser Lys Gly Asn Ala Gin 
85 90 95 

Arg lie Phe Val Glu Leu Lys Phe Thr Leu Arg Asp Cys Asn Ser Leu 
100 105 110 

Pro Gly Val Leu Gly Thr Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Tyr 
115 120 125 

Glu Thr Asp Tyr Asp Thr Gly Arg Asn lie Arg Glu Asn Leu Tyr Val 
130 135 140 

Lys lie Asp Thr lie Ala Ala Asp Glu Ser Phe Thr Gin Gly Asp Leu 
145 150 155 160 

Gly Glu Arg Lys Met Lys Leu Asn Thr Glu Val Arg Glu lie Gly Pro 
165 170 175 

Leu Ser Lys Lys Gly Phe Tyr Leu Ala Phe Gin Asp Val Gly Ala Cys 
180 185 190 

lie Ala Leu Val Ser Val Lys Val Tyr Tyr Lys Lys Cys Trp Ser lie 
195 200 205 

lie Glu Asn Leu Ala He Phe Pro Asp Thr Val Thr Gly Ser Glu Phe 
210 215 220 

Ser Ser Leu Val Glu Val Arg Gly Thr Cys Val Ser Ser Ala Glu Glu 
225 230 235 240 

Glu Ala Glu Asn Ala Pro Arg Met His Cys Ser Ala Glu Gly Glu Trp 
245 250 255 

Leu Val Pro He Gly Lys Cys He Cys Lys Ala Gly Tyr Gin Gin Lys 
260 265 270 

Gly Asp Thr Cys Glu Pro Cys Gly Arg Gly Phe Tyr Lys Ser Ser Ser 
275 280 285 

Gin Asp Leu Gin Cys Ser Arg Cys Pro Thr His Ser Ph Ser Asp Lys 
290 295 300 

Glu Gly Ser Ser Arg Cys Glu Cys Glu Asp Gly Tyr Tyr Arg Ala Pro 
305 310 315 320 



Ser Asp Pro Pro Tyr Val Ala Cys Thr Arg Pro Pro Ser Ala Pro Gin 
325 330 335 
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Asn Leu He Phe Asn He Asn Gin Thr Thr Val Ser Leu Glu Trp Ser 
340 345 350 

Pro Pro Ala Asp Asn Gly Gly Arg Asn Asp Val Thr Tyr Arg He Leu 
355 360 365 

Cys Lys Arg Cys Ser Trp Glu Gin Gly Glu Cys Val Pro Cys Gly Ser 
370 375 380 

Asn He Gly Tyr Met Pro Gin Gin Thr Gly Leu Glu Asp Asn Tyr Val 



390 



395 



400 



Thr Val Met Asp Leu Leu Ala His Ala Asn Tyr Thr Phe Glu Val Glu 
405 410 415 

Ala Val Asn Gly Val Ser Asp Leu Ser Arg Ser Gin Arg Leu Phe Ala 
420 425 430 

Ala Val Ser He Thr Thr Gly Gin Ala Ala Pro Ser Gin Val Ser Glv 
435 44Q - - * 



445 



Val Met Lys Glu Arg Val Leu Gin Arg Ser Val Glu Leu Ser Trp 
450 J ■" — 



455 



460 



Gin 



Glu Pro Glu His Pro Asn Gly Val He Thr Glu Tyr Glu He Lys Tvr 

465 Atn * * 



470 



475 



480 



Tyr Glu Lys Asp Gin Arg Glu Arg Thr Tyr Ser Thr Val Lys Thr Lys 
485 490 495 

Ser Thr Ser Ala Ser He Asn Asn Leu Lys Pro Gly Thr Val Tyr Val 

500 505 510 

Phe Gin He Arg Ala Phe Thr Ala Ala Gly Tyr Gly Asn Tyr Ser Pro 
515 520 525 

Arg Leu Asp Val Ala Thr Leu Glu Glu Ala Thr Gly Lys Met Phe Glu 
530 535 540 

Ala Thr Ala Val Ser Ser Glu Gin Asn Pro Val He He He Ala Val 
545 550 555 560 

Val Ala Val Ala Gly Thr lie He Leu Val Phe Met Val Phe Gly Phe 
565 570 575 

He He Gly Arg Arg His Cys Gly Tyr Ser Lys Ala Asp Gin Glu Gly 
580 585 590 

Asp Glu Glu Leu Tyr Phe His Phe Lys Phe Pro Gly Thr Lys Thr Tyr 
595 600 605 

He Asp Pro Glu Thr Tyr Glu Asp Pro Asn Arg Ala Val His Gin Phe 
610 615 620 

Ala Lys Glu Leu Asp Ala Ser Cys He Lys He Glu Arg Val He Gly 
625 630 635 640 
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Ala Gly Glu Phe Gly Glu Val Cys Ser Gly Arg Leu Lys Leu Pro Gly 

650 ccc 



655 

Lys Arg Asp v.J Ala Val Ala He Lys Thr Leu Lys Val Gly Tyr Thr 

665 670 

Glu Lys Gin Arg Arg Asp Phe Leu Cys Glu Ala Ser lie Met Gly Gin 

680 535 

Phe Asp His Pro Asn Val Val His Leu Glu Gly Val Val Thr Arg Gly 



700 



Lys Pro Val Met lie Val He Glu Phe Met Glu Asn Gly Ala Leu Asp 

715 720 

Ala Phe Leu Arg Lys His Asp Gly Gin Phe Thr Val lie Gin Leu Val 

730 735 

Gly Met Leu Arc Gly He Ala Ala Gly Met Arg Tyr Leu Ala Asp Met 

745 750 
Gly Tyr Val His Arg Asp Leu Ala Ala Arg Asn lie Leu Val Asn Ser 

760 765 

Asn Leu Val Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Val lie Glu 

775 780 

785 ° 1U ?Ji Tyr Thr Thr Th * "y Gly Ly, He Pro Val 

' 90 7 95 800 

Arg Trp Thr Ala Pro Glu Ala He Gin Tyr Arg Lys Phe Thr Ser Al. 



810 



815 



Ser Asp Val Trp Ser Tyr Gly He Val Met Trp Glu Val Met Ser Tyr 



830 



Gly Glu Arg Pro Tyr Trp Asp Met Ser Asn Gin Asp Val He 



Lys Ala 



840 845 

He Glu Glu Gly Tyr Arg Leu Pro Ala Pro Met Asp Cys Pro Ala Gly 

855 ago 

Leu His Gin Leu Met Leu Asp Cys Trp Gin Lys Glu Arg Ala Glu 

870 875 

Pro Lys Phe Glu Gin il e Va i Gly lie Leu Asp Lys Met He Arg 



Arg 
880 

Asn 



890 895 
Pro Asn Ser Leu Ly , Thr Pro Leu Gly Thr Cys Ser Arg Pro He Ser 



905 910 
Pro Leu Leu Asp Gin Asn Thr Pro Asp Phe Thr Thr Phe Cys Ser Val 



920 



925 



Gly Glu Trp Leu Gin Ala He Lys Met Glu Arg Tyr Lys Asp Asn Phe 

935 940 
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Thr Ala Ala Gly Tyr Asn Ser Leu 
945 950 

Glu Asp Val Met Ser Leu Gly He 
965 

He Met Ser Ser He Gin Thr Met 
980 

Gly Thr Gly He Gin Val 
995 



Glu Ser Val Ala Arg Met Thr He 
955 960 

Thr Leu Val Gly His Gin Lys Lys 
970 975 

Arg Ala Gin Met Leu His Leu His 
985 990 



(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 976 amino acids 

(B) TYPE: amino acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Met Glu Leu Gin Ala Ala Arg Ala Cys Phe Ala Leu Leu Trp Gly Cys 
1 5 10 15 

Ala Leu Ala Ala Ala Ala Ala Ala Gin Gly Lys Glu Val Val Leu Leu 
20 25 30 

Asp Phe Ala Ala Ala Gly Gly Glu Leu Gly Trp Leu Thr His Pro Tyr 
35 40 45 

Gly Lys Gly Trp Asp Leu Met Gin Asn He Met Asn Asp Met Pro He 

50 55 60 

Tyr Met Tyr Ser Val Cys Asn Val Met Ser Gly Asp Gin Asp Asn Trp 
65 70 75 80 

Leu Arg Thr Asn Trp Val Tyr Arg Gly Glu Ala Glu Arg Asn Asn Phe 
85 90 9 5 

Glu Leu Asn Phe Thr Val Arg Asp Cys Asn Ser Phe Pro Gly Gly Ala 
100 105 HO 

Ser Ser Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Ala Glu Ser Asp Leu 
115 120 I 25 

Asp Tyr Gly Thr Asn Phe Gin Lys Arg Leu Phe Thr Lys He Asp Thr 
130 135 140 

He Ala Pro Asp Glu He Thr Val Ser Ser Asp Phe Glu Ala Arg His 
145 150 155 
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Val Lys Leu Asn Val Glu Glu Arg Ser Vai Gly Pro Leu Thr Arg Lys 
165 170 175 

Gly Phe Tyr Leu Ala Phe Gin Asp lie Gly Ala Cys Val Ala Leu Leu 
180 185 190 

Ser Val Arg Val Tyr Tyr Lys Lys Cys Pro Glu Leu Leu Gin Gly Leu 
195 200 205 

Ala His Phe Pro Glu Thr lie Ala Gly Ser Asp Ala Pro Ser Leu Ala 
210 215 220 

Thr Val Ala Gly Thr Cys Val Asp His Ala Val Val Pro Pro Gly Gly 
225 230 235 240 

Glu Glu Pro Arg Met His Cys Ala Val Asp Gly Glu Trp Leu Val Pro 
245 250 , 255 

lie Gly Gin Cys Leu Cys Gin Ala Gly Tyr Glu Lys Val Glu Asp Ala 
260 265 270 

Cys Gin Ala Cys Ser Pro Gly Phe Phe Lys Phe Glu Ala Ser Glu Ser 
275 280 285 

Pro Cys Leu Glu Cys Pro Glu His Thr Leu Pro Ser Pro Glu Gly Ala 
290 295 300 

Thr Ser Cys Glu Cys Glu Glu Gly Phe Phe Arg Ala Pro Gin Asp Pro 
305 310 315 320 

Ala Ser Met Pro Cys Thr Arg Pro Pro Ser Ala Pro His Tyr Leu Thr 
325 330 335 

Ala Val Gly Met Gly Ala Lys Val Glu Leu Arg Trp Thr Pro Pro Gin 
340 345 350 

Asp Ser Gly Gly Arg Glu Asp lie Val Tyr Ser Val Thr Cys Glu Gin 
355 360 365 

Cys Trp Pro Glu Ser Gly Glu Cys Gly Pro Cys Glu Ala Ser Val Arg 
370 375 380 

Tyr Ser Glu Pro Pro His Gly Leu Thr Arg Thr Ser Val Thr Val Ser 
385 390 395 400 

Asp Leu Glu Pro His Met Asn Tyr Thr Phe Thr Val Glu Ala Arg Asn 
405 410 415 

Gly Val Ser Gly Leu Val Thr Ser Arg Ser Phe Arg Thr Ala Ser Val 
420 425 430 

Ser lie Asn Gin Thr Glu Pro Pro Lys Val Arg Leu Glu Gly Arg Ser 
435 440 445 



Thr Thr Ser Leu Ser Vai Ser Trp Ser lie Pro Pro Pr Gin Gin Ser 
450 455 460 
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Arg Val Trp Lys Tyr Glu Val Thr Tyr Arg Lys Lys Gly Asp Ser Asn 
465 470 475 480 

Ser Tyr Asn Val Arg Arg Thr Glu Gly Phe Ser Val Thr Leu Asp Asp 
485 490 495 

Leu Ala Pro Asp Thr Thr Tyr Leu Val Gin Val Gin Ala Leu Thr Gin 
500 505 510 

Glu Gly Gin Gly Ala Gly Ser Lys Val His Glu Phe Gin Thr Leu Ser 
515 520 525 

Pro Glu Gly Ser Gly Asn Leu Ala Val He Gly Gly Val Ala Val Gly 
530 535 540 

Val Val Leu Leu Leu Val Leu Ala Gly Val Gly Phe Phe He His Ara 
545 550 555 56 3 

Arg Arg Lys Asn Gin Arg Ala Arg Gin Ser Pro Glu Asp Val Tyr Phe 
565 570 575 

Ser Lys Ser Glu Gin Leu Lys Pro Leu Lys Thr Tyr Val Asp Pro His 
580 585 590 

Thr Tyr Glu Asp Pro Asn Gin Ala Val Leu Lys Phe Thr Thr Glu He 
595 600 605 

His Pro Ser Cys Val Thr Arg Gin Lys Val He Gly Ala Gly Glu Phe 
610 615 620 

Gly Glu Val Tyr Lys Gly Met Leu Lys Thr Ser Ser Gly Lys Lys Glu 
625 630 635 640 

Val Pro Val Ala He Lys Thr Leu Lys Ala Gly Tyr Thr Glu Lys Gin 
645 650 655 

Arg Val Asp Phe Leu Gly Glu Ala Gly He Met Gly Gin Phe Ser His 
660 665 670 

His Asn He He Arg Leu Glu Gly Val He Ser Lys Tyr Lys Pro Met 
675 680 685 

Met lie He Thr Glu Tyr Met Glu Asn Gly Ala Leu Asp Lys Phe Leu 
690 695 700 

Arg Glu Lys Aap Gly Glu Phe Ser Val Leu Gin Leu Val Gly Met Leu 
705 710 715 720 

Arg Gly He Ala Ala Gly Met Lys Tyr Leu Ala Asn M t Asn Tyr Val 

725 730 735 

His Arg Asp Leu Ala Ala Arg Asn He Leu Val Asn S r Asn Leu Val 
740 745 750 

Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Val Leu Glu Asp Asp Pro 
755 760 765 



# 
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Glu Ala Thr Tyr Thr Thr Ser Gly Gly Lys lie Pro lie Arg Trp Thr 
770 775 780 

Ala Pro Glu Ala lie Ser Tyr Arg Lys Phe Thr Ser Ala Ser Asp Val 
785 790 795 800 

Trp Ser Phe Gly lie Val Met Trp Glu Val Met Thr Tyr Gly Glu Arg 
805 810 815 

Pro Tyr Trp Glu Leu Ser Asn His Glu Val Met Lys Ala lie Asn Asp 
820 825 830 

Gly Phe Arg Leu Pro Thr Pro Met Asp Cys Pro Ser Ala lie Tyr Gin 
835 840 845 

Leu Met Met Gin Cys Trp Gin Gin Glu Arg Ala Arg Arg Pro Lys Phe 
850 855 860 

Ala Asp lie Val Ser He Leu Asp Lys Leu He Arg Ala Pro Asp Ser 
865 870 875 880 

Leu Lys Thr Leu Ala Asp Phe Asp Pro Arg Val Ser He Arg Leu Pro 
885 890 895 

Ser Thr Ser Gly Ser Glu Gly Val Pro Phe Arg Thr Val Ser Glu Trp 
900 905 910 

Leu Glu Ser He Lys Met Gin Gin Tyr Thr Glu His Phe Met Ala Ala 
915 920 925 

Gly Tyr Thr Ala He Glu Lys Val Val Gin Met Thr Asn Asp Asp He 
930 935 940 

Lys Arg He Gly Val Arg Leu Pro Gly His Gin Lys Arg He Ala Tyr 
945 950 955 960 

Ser Leu Leu Gly Leu Lys Asp Gin Val Asn Thr Val Gly He Pro He 
965 970 975 



(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 984 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Met Glu Arg Arg Trp Pro Leu Gly Leu Gly Leu Val Leu Leu Leu Cys 
15 10 15 
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Ala Pro Leu Pro Pro Gly Ala Arg Ala Lys Glu Val Thr Leu Met Asp 
20 25 30 

Thr Ser Lys Ala Gin Gly Glu Leu Gly Trp Leu Leu Asp Pro Pro Lys 
35 40 45 

Asp Gly Trp Ser Glu Gin Gin Gin lie Leu Asn Gly Thr Pro Leu Tyr 
50 55 60 

Met Tyr Gin Asp Cys Pro Met Gin Gly Arg Arg Asp Thr Asp His Trp 
65 70 75 80 

Leu Arg Ser Asn Trp lie Tyr Arg Gly Glu Glu Ala Ser Arg Val His 
85 90 95 

Val Glu Leu Gin Phe Thr Val Arg Asp Cys Lys Ser Phe Pro Gly Gly 



Ser Asp Gin Asp Val Gly lie Gin Leu Arg Arg Pro Leu Phe Gin Lys 
130 135 140 

Val Thr Thr Val Ala Ala Asp Gin Ser Phe Thr lie Arg Asp Leu Ala 
145 150 155 160 

Ser Gly Ser Val Lys Leu Asn Val Glu Arg Cys Ser Leu Gly Arg Leu 
165 170 175 

Thr Arg Arg Gly Leu Tyr Leu Ala Phe His Asn Pro Gly Ala Cys Val 
180 185 190 

Ala Leu Val Ser Val Arg Val Phe Tyr Gin Arg Cys Pro Glu Thr Leu 
195 200 205 

Asn Gly Leu Ala Gin Phe Pro Asp Thr Leu Pro Gly Pro Ala Gly Leu 
210 215 220 

Val Glu Val Ala Gly Thr Cys Leu Pro His Ala Arg Ala Ser Pro Arg 
225 230 235 240 

Pro Ser Gly Ala Pro Arg Met His Cys Ser Pro Asp Gly Glu Trp Leu 
245 250 255 

Val Pro Val Gly Arg Cys His Cys Glu Pro Gly Tyr Glu Glu Gly Gly 
260 265 270 

Ser Gly Glu Ala Cys Val Ala Cys Pro Ser Gly S r Tyr Arg Met Asp 
275 280 285 

Met Asp Thr Pro His Cys Leu Thr Cys Pro Gin Gin Ser Thr Ala Glu 
290 295 300 

Ser Glu Gly Ala Thr He Cys Thr Cys Glu Ser Gly His Tyr Arg Ala 
305 310 315 320 



100 



105 



110 



Ala Gly Pro Leu Gly Cys Lys Glu Thr Phe Asn Leu Leu Tyr Met Glu 
115 120 125 
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Pro Gly Glu Gly Pro Gin Val Ala Cys Thr Gly Pro Pro Ser Ala Pro 
325 330 335 

Arg Asn Leu Ser Phe Ser Ala Ser Gly Thr Gin Leu Ser Leu Arg Trp 
340 345 350 

Glu Pro Pro Ala Asp Thr Gly Gly Arg Gin Asp Val Arg Tyr Ser Val 
355 360 365 

Arg Cys Ser Gin Cys Gin Gly Thr Ala Gin Asp Gly Gly Pro Cys Gin 
370 375 380 

Pro Cys Gly Val Gly Val His Phe Ser Pro Gly Ala Arg Ala Leu Thr 
385 390 395 400 

Thr Pro Ala Val His Val Asn Gly Leu Glu Pro Tyr Ala Asn Tyr Thr 
405 410 . 415 

Phe Asn Val Glu Ala Gin Asn Gly Val Ser Gly Leu Gly Ser Ser Gly 
420 425 430 

His Ala Ser Thr Ser Val Ser He Ser Met Gly His Ala Glu Ser Leu 
435 440 445 

Ser Gly Leu Ser Leu Arg Leu Val Lys Lys Glu Pro Arg Gin Leu Glu 
450 455 460 

Leu Thr Trp Ala Gly Ser Arg Pro Arg Ser Pro Gly Ala Asn Leu Thr 
465 470 475 480 

Tyr Glu Leu His Val Leu Asn Gin Asp Glu Glu Arg Tyr Gin Met Val 
485 490 495 

Leu Glu Pro Arg Val Leu Leu Thr Glu Leu Gin Pro Asp Thr Thr Tyr 
500 505 510 

He Val Arg Val Arg Met Leu Thr Pro Leu Gly Pro Gly Pro Phe Ser 
515 520 525 

Pro Asp His Glu Phe Arg Thr Ser Pro Pro Val Ser Arg Gly Leu Thr 
530 535 540 

Gly Gly Glu He Val Ala Val He Phe Gly Leu Leu Leu Gly Ala Ala 
545 550 555 560 

Leu Leu Leu Gly He Leu Val Phe Arg Ser Arg Arg Ala Gin Arg Gin 
565 570 575 

Arg Gin Gin Arg His Val Thr Ala Pro Pro Met Trp He Glu Arg Thr 
580 585 590 

Ser Cys Ala Glu Ala Leu Cys Gly Thr Ser Arg His Thr Arg Thr Leu 
595 600 605 



His Arg Glu Pro Trp Thr Leu Pro Gly Gly Trp Ser Asn Phe Pro Ser 
610 615 620 
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Arg Glu Leu Asp Pro Ala Trp Leu Met Val Asp Thr Val Ile Gly Glu 



635 



Gly Glu Phe Gly Glu Val Tyr Arg Gly Thr Leu Arg Leu 

645 



650 



640 

Pro Ser Gin 
655 



Asp Cys Lys Thr Val Ala He Lys Thr Leu Lys Asp Thr Ser Pro Gly 

665 670 

Gly Gin Trp Trp Asn Phe Leu Arg Glu Ala Thr lie Met Gly Gin Phe 

680 

Ser His Pro His lie Leu His Leu Glu Gly Val Val Thr Lys Arg Lys 

w 695 700 

Pro lie Met lie He Thr Glu Phe Met Glu Asn Ala Ala Leu Asp Ala 

715 720 
Phe Leu Arg Glu Arg Glu Asp Gin Leu Val Pro Gly Gin Leu Val Ala 

Met Leu Gin Gly lie Ala Ser Gly Met Asn Tyr Leu Ser Asn His Asn 
740 7 45 750 

Tyr Val His Arg Asp Leu Ala Ala Arg Asn lie Leu Val Asn Gin Asn 

760 765 

Leu Cys Cys Lys Val Ser Asp Phe Gly Leu Thr Arg Leu Leu Asp Asp 

775 780 

Phe Asp Gly Thr Tyr Glu Thr Gin Gly Gly Lys He Pro lie Arg Trp 

790 7 « 800 

Thr Ala Pro Glu Ala He Ala His Arg lie Phe Thr Thr Ala Ser Asp 



810 



Val Trp Ser Phe Gly He Val Met Trp Glu Val Leu Ser Phe 



820 



815 



Gly Asp 



825 a30 
Lys Pro Tyr Gly Glu Met Ser Asn Gin Glu Val Met Lys Ser He Glu 



840 



845 



Asp Gly Tyr Arg Leu Pro Pro Pro Val Asp Cys Pro Ala Pro Leu Tyr 
850 855 860 * 

Glu Leu Met Lys Asn Cys Trp Ala Tyr Asp Arg Ala Arg Arg Pro His 

9 v 875 ago 

Phe Gin Lys Leu Gin Ala His Leu Glu Gin Leu Leu Ala Asn Pro His 
885 890 995 

Ser Leu Arg Thr II Ala Asn Phe Asp Pro Arg Val Thr Leu Arg Leu 



905 



910 



Pro Ser Leu Ser Gly Ser Asp Gly lie Pro Tyr Arg Thr Val Ser Glu 
915 920 925 
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Trp Leu Glu Ser lie Arg Met Lys Arg Tyr He Leu His Phe His Ser 
930 935 940 

Ala Gly Leu Asp Thr Met Glu Cys Val Leu Glu Leu Thr Ala Glu Asp 
945 950 955 960 

Leu Thr Gin Met Gly He Thr Leu Pro Gly His Gin Lys Arg He Leu 
965 970 975 

Cys Ser He Gin Gly Phe Lys Asp 
980 

(2) INFORMATION FOR SEQ ID NO:20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 998 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Met Ala Arg Ala Arg Pro Pro Pro Pro Pro Ser Pro Pro Pro Gly Leu 
1 5 10 15 

Leu Pro Leu Leu Pro Pro Leu Leu Leu Leu Pro Leu Leu Leu Leu Pro 
20 25 30 

Ala Gly Cys Arg Ala Leu Glu Glu Thr Leu Met Asp Thr Lys Trp Val 
35 40 45 

Thr Ser Glu Leu Ala Trp Thr Ser His Pro Glu Ser Gly Trp Glu Glu 
50 55 60 

Val Ser Gly Tyr Asp Glu Ala Met Asn Pro He Arg Thr Tyr Gin Val 
65 70 75 80 

Cys Asn Val Arg Glu Ser Ser Gin Asn Asn Trp Leu Arg Thr Gly Phe 
85 90 95 

He Trp Arg Arg Asp Val Gin Arg Val Tyr Val Glu Leu Lys Phe Thr 
100 105 HO 

Val Arg Asp Cys Asn Ser He Pro Asn He Pro Gly Ser Cys Lys Glu 
115 120 125 

Thr Phe Asn Leu Phe Tyr Tyr Glu Ala Asp Ser Asp Val Ala Ser Ala 
130 135 140 

Ser Ser Pro Phe Trp Met Glu Asn Pro Tyr Val Lys Val Asp Thr He 
145 150 155 160 

Ala Pro Asp Glu Ser Phe Ser Arg Leu Asp Ala Gly Arg Val Asn Thr 
165 170 175 
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Lys Val Arg Ser Phe Gly Pro Leu Ser Lys Ala Gly Phe Tyr Leu Ala 
180 185 190 

Phe Gin Asp Gin Gly Ala Cys Met Ser Leu He Ser Val Arg Ala Phe 
195 200 205 

Tyr Lys Lys Cys Ala Ser Thr Thr Ala Gly Phe Ala Leu Phe Pro Glu 
210 215 220 

Thr Leu Thr Gly Ala Glu Pro Thr Ser Leu Val He Ala Pro Gly Thr 
225 230 235 240 

Cvs He Pro Asn Ala Val Glu Val Ser Val Pro Leu Lys Leu Tyr Cys 
245 250 255 

Asn Gly Asp Gly Glu Trp Met Val Pro Val Gly Ala Cys Thr Cys Ala 
260 265 270 

Thr Gly His Glu Pro Ala Ala Lys Glu Ser Gin Cys Arg Pro Cys Pro 
275 280 285 

Pro Gly Ser Tyr Lys Ala Lys Gin Gly Glu Gly Pro Cys Leu Pro Cys 
290 295 300 

Pro Pro Asn Ser Arg Thr Thr Ser Pro Ala Ala Ser He Cys Thr Cys 
305 310 315 320 

His Asn Asn Phe Tyr Arg Ala Asp Ser Asp Ser Ala Asp Ser Ala Cys 
325 330 335 

Thr Thr Val Pro Ser Pro Pro Arg Gly Val He Ser Asn Val Asn Glu 
340 345 350 

Thr Ser Leu He Leu Glu Trp Ser Glu Pro Arg Asp Leu Gly Val Arg 

355 360 . 365 

Asp Asp Leu Leu Tyr Asn Val He Cys Lys Lys Cys His Gly Ala Gly 
370 375 380 

Gly Ala Ser Ala Cys Ser Arg Cys Asp Asp Asn Val Glu Phe Val Pro 

■> « e 400 



385 



390 



395 



Arg Gin Leu Gly Leu Ser Glu Pro Arg Val His Thr Ser His Leu Leu 
405 410 415 

Ala His Thr Arg Tyr Thr Phe Glu Val Gin Ala Val Asn Gly Val Ser 
420 425 430 

Gly Lys Ser Pro Leu Pro Pro Arg Tyr Ala Ala Val Asn He Thr Thr 
43S 440 445 

Asn Gin Ala Ala Pro Ser Glu Val Pro Thr Leu Arg Leu His Ser Ser 
450 455 460 

Ser Gly Ser Ser Leu Thr Leu Ser Trp Ala Pro Pro Glu Arg Pro Asn 



465 



470 



475 
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Glv Val lie Leu Asp Tyr Glu Met Lys Tyr Phe Glu Lys Ser Glu Gly 
485 490 495 

lie Ala Ser Thr Val Thr Ser Gin Met Asn Ser Val Gin Leu Asp Gly 
500 505 510 

Leu Arg Pro Asp Ala Arg Tyr Val Val Gin Val Arg Ala Arg Thr Val 

515 520 525 

Ala Gly Tyr Gly Gin Tyr Ser Arg Pro Ala Glu Phe Glu Thr Thr Ser 
530 535 540 

Glu Arg Gly Ser Gly Ala Gin Gin Leu Gin Glu Gin Leu Pro Leu lie 
545 550 555 560 

Val Gly Ser Ala Thr Ala Gly Leu Val Phe Val Val Ala Val Val Val 
565 570 575 

He Ala He Val Cys Leu Arg Lys Gin Arg His Gly Ser Asp Ser Glu 
580 585 590 

Tyr Thr Glu Lys Leu Gin Gin Tyr He Ala Pro Gly Met Lys Val Tyr 
595 600 605 

He Asp Pro Phe Thr Tyr Glu Asp Pro Asn Glu Ala Val Arg Glu Phe 
610 615 620 

Ala Lys Glu He Asp Val Ser Cys Val Lys He Glu Glu Val He Gly 

640 



625 



630 



635 



Ala Gly Glu Phe Gly Glu Val Cys Arg Gly Arg Leu Lys Gin Pro Gly 
645 650 655 

Arg Arg Glu Val Phe Val Ala He Lys Thr Leu Lys Val Gly Tyr Thr 
660 665 670 

Glu Arg Gin Arg Arg Asp Phe Leu Ser Glu Ala Ser He Met Gly Gin 
675 680 685 

Phe Asp His Pro Asn He He Arg Leu Glu Gly Val Val Thr Lys Ser 
690 695 700 

Arg Pro Val Met He Leu Thr Glu Phe Met Glu Asn Cys Ala Leu Asp 
705 710 715 720 

Ser Phe Leu Arg Leu Asn Asp Gly Gin Phe Thr Val He Gin Leu Val 
725 730 735 

Gly Met Leu Arg Gly He Ala Ala Gly Met Lys Tyr Leu Ser Glu Met 
740 745 750 

Asn Tyr Val His Arg Asp Leu Ala Ala Arg Asn He Leu Val Asn Ser 



755 



760 



765 



Asn Leu Val Cys Lys Val Ser Asp Phe Gly Leu Ser Arg Phe Leu Glu 
770 775 780 
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Asp Asp Pro Ser Asp Pro Thr Tyr Thr Ser Ser Leu Gly Gly Lya lie 

Pro He Arg Trp Thr Ala Pro Glu Ala He Ala Tyr Arg Lys Phe Thr 
805 810 815 

Ser Ala Ser Asp Val Trp Ser Tyr Gly He Val Met Trp Glu Val Met 
820 825 830 

Ser Tyr Gly Glu Arg Pro Tyr Trp Asp Met Ser Asn Gin Asp Val He 
835 840 845 

Asn Ala Val Glu Gin Asp Tyr Arg Leu Pro Pro Pro Met Asp Cys Pro 
850 855 860 

Thr Ala Leu His Gin Leu Met Leu Asp Cys Trp Val Arg Asp Arg Asn 
865 870 875 880 

Leu Arg Pro Lys Phe Ser Gin He Val. Asn Thr Leu Asp Lys Leu He 
885 890 895 

Arg Asn Ala Ala Ser Leu Lys Val He Ala Ser Ala Gin Ser Gly Met 
900 905 910 

Ser Gin Pro Leu Leu Asp Arg Thr Val Pro Asp Tyr Thr Thr Phe Thr 
915 920 «5 

Thr Val Gly Asp Trp Leu Asp Ala He Lys Met Gly Arg Tyr Lys Glu 
930 935 940 

Ser Phe Val Ser Ala Gly Phe Ala Ser Phe Asp Leu Val Ala Gin Met 
945 950 955 960 

Thr Ala Glu Asp Leu Leu Arg He Gly Val Thr Leu Ala Gly His Gin 
965 970 » 75 

Lys Lys He Leu Ser Ser He Gin Asp Met Arg Leu Gin Met Asn Gin 
1 980 985 990 

Thr Leu Pro Val Gin Val 
995 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 983 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: lin ar 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Met Asp Cys Gin Leu Set lie Leu Leu Leu Leu Set Cys Set Val Leu 

1 5 10 13 
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Asp Ser Phe Gly Glu Leu lie Pro Gin Pro Ser Asn Glu Val Asn Leu 

v — *>c 30 



20 



25 



He Gin Gly Glu Leu Gly Trp He Ser Tyr Pro 



40 



45 



Leu Asp Ser Lys Thr 
35 

Ser His Gly Trp Glu Glu lie Ser Gly Val Asp Glu His Tyr Thr Pro 

lie Arg Thr Tyr Gin Val Cys Asn Val Met Asp His Ser Gin Asn Asn 
65 70 

Trp Leu Arg Thr Asn Trp Val Pro Arg Asn Ser Ala Gin Lys lie Tyr 
85 90 

val Glu Leu Lys Phe Thr Leu Arg Asp Cys Asn Ser lie Pro Leu Val 

100 105 110 

Leu Gly Thr Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Met Glu Ser Asp 



115 



120 



Asp Asp His Gly Val Lys Phe Arg Glu His Gin Phe Thr Lys He Asp 



130 



135 



Thr lie Ala Ala Asp Glu Ser Phe Thr Gin Met Asp Leu Gly Asp Arg 
145 150 



lie Leu Lys Leu Asn Thr Glu lie Arg Glu Val Gly Pro Val Asn Lys 
165 170 

Lys Gly Phe Tyr Leu Ala Phe Gin Asp Val Gly Ala Cys Val Ala Leu 

185 



180 



val Ser Val Arg Val Tyr Phe Ly 8 Lys Cys Pro Phe Thr val Lys Asn 

200 



195 



Leu Ala Met 



Phe Pro Asp Thr Val Pro Met Asp Ser Gin Ser Leu Val 



220 



Glu 
225 



210 215 

val Arg Gly Ser Cys Val Asn Asn Ser Lys Glu Glu Asp Pro Pro 
230 235 

Arg Met Tyr Cys Ser Thr Glu Gly Glu Trp Leu Val Pro lie Gly Lys 

Cys Ser Cys Asn Ala Gly Tyr Glu Glu Arg Gly Phe Met Cys Gin Ala 
260 265 

Gly Phe Tyr Lys Ala Leu Asp Gly Asn Met Lys Cys Ala 
280 285 

Ly, Cys Pro Pro His Ser Ser Thr Gin Glu Asp Gly Ser Met Asn Cys 



Cys Arg Pro 
275 



290 



295 



Arg Cys Glu Asn Asn Tyr Phe Arg Ala Asp Lys Asp Pro Pro Ser Met 



305 



310 
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Ala Cys Thr Arg Pro Pro Ser Ser Pro Arg Asn Val lie Ser Asn He 
325 330 335 

Asn Glu Thr Ser Val He Leu Asp Trp Ser Trp Pro Leu Asp Thr Gly 
340 345 350 

Glv Arg Lya Asp Val Thr Phe Asn He He Cys Lys Lys Cys Gly Trp 
355 360 365 

Asn He Lys Gin Cys Glu Pro Cys Ser Pro Asn Val Arg Phe Leu Pro 
370 375 380 

Arg Gin Phe Gly Leu Thr Asn Thr Thr Val Thr Val Thr Asp Leu Leu 



385 



390 



395 



Ala His Thr Asn Tyr Thr Phe Glu He Asp Ala Val Asn Gly Val Ser 
405 410 415 

Glu Leu Ser Ser Pro Pro Arg Gin Phe Ala Ala Val Ser lie Thr Thr 
420 425 430 

Asn Gin Ala Ala Pro Ser Pro Val Leu Thr He Lys Lys Asp Arg Thr 
435 440 445 

Ser Arg Asn Ser He Ser Leu Ser Trp Gin Glu Pro Glu His Pro Asn 
450 455 460 

Gly He He Leu Asp Tyr Glu Val Lys Tyr Tyr Glu Lys Gin Glu Gin 
465 470 475 480 

Glu Thr Ser Tyr Thr He Leu Arg Ala Arg Gly Thr Asn Val Thr He 

aoc 490 499 



485 



Ser Ser Leu Lys Pro Asp Thr He Tyr Val Leu Gin He Arg Ala Arg 
500 505 510 

Thr Ala Ala Gly Tyr Gly Thr Asn Ser Arg Lys Phe Glu Phe Glu Thr 
515 520 525 

Ser Pro Asp Ser Phe Ser He Ser Gly Glu Ser Ser Gin Val Val Met 
530 535 540 

lie Ala lie Ser Ala Ala Val Ala lie He Leu Leu Thr Val Val He 



555 



545 550 

Tyr val Leu He Gly Arg Phe Cys Gly Tyr Lys Ser Lys His Gly Ala 

570 5 ' 3 



565 



Asp Glu Lys Arg Leu His Phe Gly Asn Gly His Leu Lys Leu Pro Gly 



580 



585 



Leu Arg Thr Tyr Val Asp Pro His Thr Tyr Glu Asp Pr Thr Gin Ala 
595 600 605 

Val His Glu Phe Ala Lys Glu Leu Asp Ala Thr Asn He Ser He Asp 
610 615 620 
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Lys Val Val Gly Ala Gly Glu Phe Gly Glu Val Cys Ser Gly Arg Leu 
625 630 635 640 

Lys Leu Pro Ser Lys Lys Glu lie Ser Val Ala lie Lys Thr Leu Lys 
645 650 655 

Val Gly Tyr Thr Glu Lys Gin Arg Arg Asp Phe Leu Gly Glu Ala Ser 
660 665 670 

He Met Gly Gin Phe Asp His Pro Asn He He Arg Leu Glu Gly Val 
675 680 685 

Val Thr Lys Ser Lys Pro Val Met He Val Thr Glu Tyr Met Glu Asn 
690 695 700 

Gly Ser Leu Asp Ser Phe Leu Arg Lys His Asp Ala Gin Phe Thr Val 
705 710 715 720 

He Gin Leu Val Gly Met Leu Arg Gly He Ala Ser Gly Met Lys Tyr 
725 730 735 

Leu Ser Asp Met Gly Tyr Val His Arg Asp Leu Ala Ala Arg Asn He 
740 745 750 

Leu He Asn Ser Asn Leu Val Cys Lys Val Ser Asp Phe Gly Leu Ser 
755 760 765 

Arg Val Leu Glu Asp Asp Pro Glu Ala Ala Tyr Thr Thr Arg Gly Gly 
770 775 780 

Lys He Pro He Arg Trp Thr Ser Pro Glu Ala He Ala Tyr Arg Lys 
785 790 795 800 

Phe Thr Ser Ala Ser Asp Val Trp Ser Tyr Gly He Val Leu Trp Glu 
805 810 815 

Val Met Ser Tyr Gly Glu Arg Pro Tyr Trp Glu Met Ser Asn Gin Asp 
820 825 830 

Val He Lys Ala Val Asp Glu Gly Tyr Arg Leu Pro Pro Pro Met Asp 
835 840 845 

Cys Pro Ala Ala Leu Tyr Gin Leu Met Leu Asp Cys Trp Gin Lys Asp 
850 855 860 

Arg Asn Asn Arg Pro Lys Phe Glu Gin He Val Ser He Leu Asp Lys 
865 870 875 880 

Leu II Arg Asn Pro Gly Ser Leu Lys He He Thr Ser Ala Ala Ala 
885 890 895 

Arg Pro Ser Asn Leu Leu Leu Asp Gin Ser Asn Val Asp He Ser Thr 
900 905 910 



Phe Arg Thr Thr Gly Asp Trp Leu Asn Gly Val Arg Thr Ala His Cys 
915 920 925 
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Itfs Glu He Phe Thr Gly Val ci„ t. c 

930 ^ 935 ^ S " S « A *P Thr He Ala 

940 

ft xu s. t », „ mt L „ ty> vai ^ 

960 

». «. * s g. Ito ser ser lu Ma ^ giu iht Mn ^ 

975 

Lys Asn Gly Pro Val Pro Val 
980 

(2) INFORMATION FOR SEQ ID NO:22: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 24 base pairs 

(B) type: nucleic add 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cONA 



24 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2 2: 
CTGCTCGCCG CCGTGGAAGA AACG 
(2) INFORMATION FOR SEQ ID NO: 23: 

<i> SEQUENCE CHARACTERISTICS- 
(A) length: 39 base pairs 
B) TYPE: nucleic acid 
(C> STRANDEDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 
GCGTCTAGAT TATCACTTCT CCTGGATGCT TGTCTGGTA ' 

(2) INFORMATION FOR SEQ ID NO:24: 39 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 48 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 
GCGGACGCCG CCGCCATGGC CCTGGATTGC CTGCTGCTGT TCCTCCTG 
(2) INFORMATION FOR SEQ ID NO:25: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 54 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND ED NESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
CGTTTCTTCC ACGGCGGCGA GCAGAGATGC CAGGAGGAAC AGCAGCAGGC 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 

Met Ala Leu Asp Cy, Leu Leu Leu Phe Leu Leu Ala Se, 
5 10 
(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:27: 
AGGGAATTCC AYCGNGAYYT NGCNGC 



A-287 



- 91 - 



(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28 
AGGGGATCCR WARSWCCANA CRTC 



r 



